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Abstract. The Value Proposition is the heart of any Marketing Strategy., because it guides the company towards the Clients 
influencing strongly the formulation of Corporate and Business Strategy. InG.Bs1.val is a Management Model inserted into an 
office software program that incorporates Strategic Marketing concepts and a particular measurement scheme. This one helps the 
analysis of a specific situation to support the design of a Value Proposition for a Product or Service, in a given market segment, 
in a given time, individually and collectively, on professional, academic and corporate exercises and, finally, helping in design of 
the Corporate Marketing Strategy. The model uses CmapTools and other resources to facilitate the understanding of the 
academic methodology and provides exercises supporting documentation and a demo of the software, for understanding and 
evaluating the model. 

1 Introduction. The Value Proposition: A Strategic Approach 

The strategy requires considering the philosophical, ideological and functional company values, together with 
the social economic reality and their relevancies to the organization, for short, middle and long term. To tackle 
the issue from this perspective, it is useful to define the organization principles: mission, vision, values and 
style. The Mission is the raison d’être of an organization - something like its genetic code. The Vision describes 
a desired result, expected in future. The Values are what guide the entity as a whole: human, professional, 
social, geo-political values, and so on. Style is the organization’s own particular way of thinking and acting.  

 
An innovative and bold vision can be more easily converted into reality if it’s accompanied by a Strategic 

Approach based on a particular Client-focused Value Proposition. If a company neglects defining their Value 
proposition, it will find that its strategies are not working because there is no clarity about what their Clients 
want or how the Company’s strategy differs from its competitors.2 

 
The Value Proposition is the heart of the Marketing Strategy because it guides the company towards the 

Clients, influencing strongly the Company’s Corporate and Business Strategy formulation. 

2 The InG.Bs1.val Model 

InG.Bs1.val is a Management Model. The model incorporates concepts of Strategic Marketing, as well as a 
methodology for conducting a measurement in an analysis exercise for a specific situation, in order to design, 
pragmatically and quickly, the Value Proposition for a product or service in ONE (segment of) market, in A 
given time. 

 
The Value Proposition is designed by focusing clients, face to the main competitors, in terms of functional 

and emotional components, arising from the purchase or use of the product or service, isolating them by 
features, and underlying benefits, to define the Value Elements of the product or service. The Value Elements 
are then measured in an empirical way, from different perspectives based on the numeric scale of the model.  

 
The exercise is conducted in three sessions, each one with four steps. In numerical and graphical forms, the 

model presents the “Value Profiles” of the Product or Service, in real scenarios, challenged versus key 
competitors and the company’s strategic priority. The graphic analysis of the Value Elements facilitates the 
understanding and re-valuation of the exercise. The judicious assessment of all profiles facilitates the 
identification of benefits that are representative and overt for clients. The analyst can translate them, element by 
element, in promises and action initiatives. Finally he or she assesses the reasons that the client has to believe in 
the Product or Service and/or the company, defining the “dramatic difference” in the market, to summarize the 
new value proposition for the Product or Service. The following charts show the help and control windows, as 
selected windows from sessions 1, 2 and 3.  

                                                 
1 W. Chan Kim and R. Mauborgne. 2004 
2 Robert S. Kaplan, David Norton. 1996 



 

 
 

Help and Control Window Session 1.3 Value Elements. Strategic Importance  

 

  
Session 2.3 Measurement of the situation face to Real Competitor 2 Session 3.1 Desired Situation. Creating an Ocean Blue. 

 

  

Session 3.2 Chart Analysis for one Value Element Session 3.4 Promises and Initiatives. 

 

 
Session 3.4 New Value Proposition  
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The exercises can be individual or collective. Collective Exercise has an academic, theoretical and 
practical, approach. The Facilitator has available tools to promote the program and to drive and control the 
Team Strategic Design Exercise, helped with software. After the introductory session, he or she provides a copy 
of software to all participants, with data, so they perform the rest of the exercise on an individual basis. The 
Value Proposition is consolidated based on the individual exercises, which are processed with software, and on 
the discussion of case with participants. 

3 The Model In Concept Maps  

The InG.Bs1.val academic program is structured in CmapTools (Cañas et al., 2004) and is supported by other 
resources to facilitate understanding of methodologies and exercises. The CmapTools model can be used to 
guide the academic program, obtain support documents and to understand and evaluate staffing software. The 
next concept map describes the model.  

 

Root Map. THE VALUE PROPOSITION MODEL InG.Bs1.val. 

The following concept map illustrates the design of a Value Proposition Exercise. 
 

 
Design Exercise of Value Proposition for a Product or Service 

The exercise, conducted in a linear and cross fashion through the organization, joining to analysis of 
conceptual, functional and financial implications, serves to define the priorities of the Products and Services 
Portfolio, and consequently, to design the Corporate Marketing Strategy. The next concept map shows this 
approach. Nine concept maps are used to assess methodology, step by step, the academic staffing scheme, the 
demo copy of software and support information of the Model. See http://3cmc.cesoftco.net  
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Designing the corporate marketing strategy concept map 

4 Summary 

The strategy requires considering the philosophical, ideological, economic and functional values, as well as the 
current reality of the organization. An innovative and bold vision can be more easily converted into reality if it’s 
accomplished in a Strategic Approach, based on a particular Client-focused Value Proposition, as well as on an 
efficient and well-aligned implementation process. InG.Bs1.val is a Management Model incorporated into an 
office software program that includes concepts of Strategic Marketing and a measurement scheme to analyze a 
specific situation, to design a new Value Proposition for: a Product or Service, in a given market segment, in a 
given time, individually and collectively, on the professional, academic and corporate exercises. The academic 
model uses CmapTools and other resources to facilitate the understanding of methodology and exercises. 
Supporting documentation to evaluate the model and the exercise, are included with the demo software. 
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Abstract. Writing a term paper may be daunting for students, be it in primary school, secondary school, undergraduate or even 
postgraduate level. In this study a group of Masters level students were asked to write a paper on the theme “Quality of Life and 
Vocational & Technical Education”. After completing the paper, the students were asked to construct a concept map based on 
their term paper and do a reflection paper on how they felt using the concept maps. Results show that most of students recognize 
that using concept maps helps them to organize their ideas and how the ideas flow from paragraph to paragraph. They also realize 
that if they have done the concept maps before venturing into writing this paper it would also safe them a lot of time. Concept 
map thus help students of all ages to facilitate writing. 

1 Introduction 

Constructing concept map is one of the techniques that can be used for organizing and representing knowledge 
that include concepts, which are usually enclosed in circles or squares, and lines connecting the concepts. 
Concepts maps are graphics organizers that are structured hierarchically, presented in a two dimension 
diagrams, and shows relationships between concepts indicated by linking words. (Novak & Gowin, 1984). 
Many research links concepts maps for instructional purposes. For example, it was proposed for study skills, to 
improve reading comprehension, or review at the end of course (Winn & Synder, 1996), brainstorming activities 
(Yin & Shavelson, 2004), teach science related content (Odom & Kelly, 2001; Okebukola; 1990) and 
assessment tools (Zimmaro & Cowley, 1998). 

 
Traditionally, concepts maps have been used as a tool to engage students in learning content knowledge. 

However, concepts maps can also be used as a tool to facilitate writing. Previous research indicated that 
concepts maps has a positive effect on the students’ abilities to select concepts that appropriate to respond to a 
writing prompt, integrate facts into complete thoughts and writing ideas, and apply it in novel situations 
(Conklin, 2007). Concepts map appear to facilitate learning and how to process information and transform it in 
to expository writing. Concepts map provide students the freedom to express their knowledge on a given topic 
and present insights into the way they organize knowledge (Gouli, Gogoulou, & Grigoriadou, 2003) or as a tool 
to help students and teachers visualize the direction or focus of a research paper (Crane 1998). 

 
Many students, may it be primary school students, secondary school students, undergraduates or post 

graduate students finds writing an academic paper such as academic paper or essays is not an easy task whatever 
it may be for. This is because they encounter difficulty in expressing themselves coherently in writing. In order 
to write a good paper, the author is able must be able to convey to the readers in a clear, coherent, easy to 
understand, and effectively. Readers should be able to understand the ideas that are brought forward. A well-
written paper contains introductory statements that orient the readers to the topics, text structure, and purpose of 
the text, and that stage for the information that will follow, and concluding or summary statements that offer a 
wavelike function through the text simultaneously setting up and wrapping up subtopical presentations of 
information for readers to achieve effective communication (Halliday & Martin, 1993). Thus to write a good 
paper, one needs to be able to make relationships from a diversity of sources, selects the most crucial facts and 
details to support their position, omit irrelevant or extraneous facts, and synthesize into a coherent, well-
organized argument. 

 
Consequently, a concept map may be use as an aid in helping students structure a well organized paper. 

Thus, the purpose of this study is to investigate how students perceived concept maps as a tool in facilitating 
writing in their writing assignment. This is important to see the variety of ways the students used concept maps 
and how it could facilitate their writing.  

2 Methodology 

2.1 Sample and procedure 

The sample for this study consists of a group of 34 Master’s Level students, ages 25 years to 29 years, who are 
enrolled in the course Curriculum Development in Technical and Vocational Education in the Semester II, 
2007/08 session. There are nine male students and twenty five female students. 
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For this study, the students were required to write a paper with any title but conforming to the theme 

“quality of life and technical & vocational education”. They were given three weeks to submit the paper. On the 
day the paper was due, the author instruct the students to construct a concept map based on what they have 
written and write a reflection paper on what transpires when a concept map is used. The rationale of asking the 
students to construct concepts maps after they have finished their written assignment is to find out if concept 
map is useful for the students and if it can be a tool in facilitating them to write better. They were given a week 
to do this. 

 
The students were also advised that they may revise their paper if they find their paper insufficient or send 

in the papers without any changes after constructing the concept maps. Students were required to mark letter R 
(if they revised their paper) and marked letter O (if they were to send in the original papers without any 
correction) on the back of the submitted paper so that instructors will not be biased when grading the papers.  
However, in both cases they were required to write a reflection paper based on their experience when using 
concepts maps.  

 
The students understood that their grades will only being based on the submitted papers and not on their 

concept map they drew or on their reflection paper. The grades received are compared with the grades on their 
previous writing assignment. The author then carried out an (document) analysis on the reflection papers which 
were written by the students. 

3 Findings and discussion 

The findings from this study provide interesting insights on the students view on how concepts help them in 
writing the paper. Among the titles chosen for the theme given are related to income and distribution of 
economy, technical & vocational education and training curriculum, human capital, life long learning, and 
others. Table 1 shows the frequency and percentages of the titles that the students have chosen based on the 
theme given.  
 

Table 1:   Frequency and percentages of titles chosen based on the theme “Quality of life and Technical & Vocational Education” 

 
Titles related to: Frequency Percentage 
Income and distribution of economy 10 29.4 
TVET curriculum 11 32.4 
Human capital 5 14.7 
Life long learning 2 5.9 
Others 6 17.6 
Total 34 100 

  
Although the students were given the choice either to revise or to submit the paper as it is after they have 

constructed the concept maps, 76.5 %, of the students opt to rewrite their papers and only 23.5 % decide to send 
in their paper as it is. In both cases, their grades improved from the previous writing assignment. The reason for 
the improvement is because the students have learnt what is required to do better from their previous 
assignment. Also, the students who send their paper as it is are students who are strong in writing and who has 
achieved a fairly good grade from the previous assignments. 

 
Out of the thirty four students only ten students did not submit their reflection paper. Thus only twenty four 

reflection papers were analyzed. After analyzing the students’ reflection paper, the authors grouped the feedback 
based on the common themes that the students has written about on their experience when using concepts maps. 
Feedback of students on concepts maps based on the reflection paper that the students has written when 
constructing concepts map after writing the paper are shown on Table 3. The top three responses on concepts 
maps are 17.5 % of students believed that concepts maps are able to help them in relating ideas or connects 
ideas with each other, 12.3 % of students feel that ideas or contents of papers are easily generated with the use 
of concept maps, and 10.5 % of students considers concepts map as a visual representation of what is going to 
be written. Reading through the responses it can be deduced that concept maps can be a tool to facilitate their 
writing assignment. This is evidenced from their feedback (Table 2) and the fact they have already written the 
paper and still find using concept maps useful. 
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Table 2:   Feedback of students on the usage of concept maps in their reflection paper 

 
Response Frequency Percentage 

1. The contents of the essay is depicted on the map 8 7.0 
2. Ideas or contents of the paper are easily generated 14 12.3 
3. Able to relate all the contents/idea to each 

other/connects different ideas 
20 17.5 

4. Visual representation of what is going to be written 12 10.5 
5. Concepts map should be constructed prior to writing 9 7.9 
6. Helps to focus on the topic 10 8.8 
7. Helps sequencing the flow of writing 7 6.1 
8. Concept map should be taught to all students as it help 

students to construct their own understanding 
3 2.6 

9. Summarizes the essay 2 1.8 
10. Understand what need to written in the essay 6 5.3 
11. Able to see what is lacking in the paper 9 7.9 
12. Build confidence in learning ability 2 1.8 
13. Assist in reviewing and evaluating process 1 0.9 
14. Facilitate writing 6 5.3 
15. Helps in planning/organize 5 4.4 

Total responses 114 100.1* 
 
* Error due to rounding 
 
For example when using concept maps, they understand what is needed to be written in the essay (Response 

10), thus enabling them to relate or connect the content/idea to each other and also connect the different ideas 
together (Response 3) and also helps sequencing the flow of writing (Response 7). They also find that concept 
maps help them focus on their topic when writing (Response 6). 

 
For some students, concepts map is used as an evaluating tool in assisting them reviewing and evaluating 

their paper (Response 13). As for the researcher, the concepts maps constructed by students also help the 
researcher to understand quickly what the student is going to write about, thus making the job of reviewing and 
evaluating the paper easier. The researcher also can detect if the students are rambling out of topic or just lack of 
substance in their essay. Overall, comparing the initial paper and the reflective paper done by the students 
indicate a marked improvement in the coherency and flow of the paper. Students also find the concept map very 
useful in doing a self review on the papers done (Response 11). 

 
The authors also felt that both global and sequential learners will also benefit from concept maps. This is 

because for global learners concepts maps will help them to build a big picture before details are added in. For 
sequential learners they can plan their work in sequence first by connecting the details. Both felt that concept 
maps is good tool for planning their writing because  what they wanted to write about is already shown 
graphically on the concepts maps. Those who think better with visualization find this is useful too because they 
can put their ideas in graphical form and write from there. (Response 1). We also felt concept map is also good 
for the sequential people as now that could also sequence what come next on the paper and so on. 

 
Before writing a paper, one has to have an idea of what to write. They are many ways of generating an idea, 

and brain storming is one of them. With the help of concept map, they also felt that they could brainstorm ideas 
better with the aid of concepts maps (Response 2). This is in conjunction with techniques used in brainstorming 
session such as fishbone diagram, morphology chart, and as such. From these responses, there seem to be a 
general consensus that concept maps is a useful tool for communicating ideas either in formulating and 
organizing a writing, evaluating or summarizing. 

 
While writing a term paper may be a daunting task to any student, tools such as the concept map or its 

derivatives may ease the burden on the student to produce quality paper as required. However good the concept 
map may be, in the end the substance of the paper will depend on the contents and not the tools that help in 
organizing and produce it. 
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4 Summary 

Concept mapping is a technique for visualizing the relationships or connections among different concepts. In 
this study, although the students only constructed the concept maps after they have finished written their paper, 
they still believed that concept map can be a tool to facilitate students in writing assignments. Students of all 
levels, may it be at primary school level, secondary school level, undergraduates level or postgraduate level may 
benefit by constructing concept map prior to actually writing their assignments because it helps them in 
generating ideas, able to relate the ideas or contents to each other, and also as a visual representation of what is 
going to be written. It helps students to focus on their topic and helps sequencing the flow of writing. It also acts 
as a planning and organizing tool for writing.  Student of all ages would benefit using concept maps as it is easy 
to use. Concept map should be taught to all students as it helps students to construct their own understanding. 
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Abstract. If one is to understand how a system meets its quality goals they must understand the elements and the relationships 
among the elements of the system. These relationships span multiple views of the system. View-based documentation of software 
architectures improves the ability of stakeholders to understand the system and in particular how the system meets its quality 
goals [Clements]. However, in order to understand the relationships among elements of different types in a system one must 
provide a mapping across views. Concept maps are a tool for visualizing relationships between different concepts. In this paper 
we describe the application of concept maps as a solution to the problem of mapping across different views of software, which in 
the past, have limited the stakeholder’s ability to understand the complex relationships that exist in software. 

1 Introduction 

If one is to understand how a system meets its quality goals they must understand the relationships among the 
elements of the system. The elements and relationships among them are communicated using different views of 
the system. Fundamentally these views all represent conceptual models of the same system and collectively are 
called the architecture of the system. However, due to the number of different stakeholders and the amount of 
information to convey several conceptual models of the system must co-exist.  
 

Often times understanding of the system being developed is maintained as part of a program team with 
individual members becoming experts in parts of the system. According to Smolander (2002) this behavior hints 
at organizational problems and management urges that this architectural knowledge be spread throughout the 
organization. To mitigate this risk several processes have been created to provide visibility into the system 
development process. However, documenting systems is not enough because there are issues with documents 
themselves. Documents tend to become obsolete over time and ripe with inconsistency (Cederling 2000). The 
solution to identifying element interdependencies and enhancing stakeholder communication has certain 
requirements. Due to the complexity of software systems the shared understanding must convey large amounts 
of information efficiently and effectively in a simple manner. Due to the number of problem domains that 
software engineering is applied to, any solution must be very expressive and must be able to support many 
problem domains as well. In order to support the broadest set of stakeholders possible the solution selected must 
be easy to learn with little or no formal training. The solution should support a collaborative environment so that 
ad-hoc interpretations can be avoided by performing the work in a group environment. Finally, the shared 
understanding should not be limited to one phase of the software development life cycle but be incorporated as a 
fundamental part of the process. 

 
This paper describes the use of Concept Maps (Novak 1998) as the basis for a solution to creating such a 

collaborative environment. Concept maps will provide the basis for a common view to support a shared 
understanding of the system. In addition, since the concept map provides a shared view of the system the 
concept map will act as a bridge to map between views of a system thereby allowing different views of the 
system to be effectively cross referenced. 

2 View-Based Approach 

View-based approaches to documentation are used to describe software architectures by giving the various 
stakeholders different views of the system. View-based approaches are therefore effective tools for allowing 
specific stakeholders to focus on parts of the system for which they have concerns (Clements 2003, IEEE1471). 
However, view based approaches suffer from a lack of tools and techniques to effectively map between different 
views of the system. During meetings where different stakeholder groups come together the views used by the 
stakeholder groups will be translated into a generic form that can be communicated. For example, the system 
architect will map the UML view of the system into something the customer will understand. This translated 
view may or may not be technically accurate but is used for illustrative purposes. The problem with these view 

                                                 
1 The author's affiliation with The MITRE Corporation is provided for identification purposes only, and is not intended to  
convey or imply MITRE's concurrence with, or support for, the positions, opinions or viewpoints expressed by the author. 
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translations are that they are 1) inaccurate due to the subjective nature of the translation 2) inconsistent due to 
ad-hoc translations 3) time consuming to produce 4) inaccurate when translated from a more robust 
representation and 5) are out of date since work must be done to keep the ‘stakeholder’ view in line with the 
working model. All of these problems result in miscommunications, wasted time and effort. 

] 
Documenting architectures such that different stakeholders can find the information they need and to 

understand the information once it is found is a difficult task. For example, Figure 1a and Figure 1c illustrates 
two UML-based views of the Online Collaborative Lesson Planner system that was developed as part of a pilot 
study in 2007.  The lesson planner is used as part of a course for K-8 teachers was sponsored by the Technical 
Education Research Center (TERC). The Collaborative Lesson Planner is used in the training of student-
teachers to become teachers. 

3 Concept Maps 

A concept map is a graphical representation of the concepts of a body of knowledge along with their 
interrelationships in the form of a directed graph (Novak 1981). The map itself consists of a focus question to 
describe the scope of the map the concepts are represented as nodes and the relationship between the concepts 
are represented as directed arcs with connecting words. Figure 1b shows a concept map that illustrates the body 
of knowledge related to the Collaborative Lesson Planner described above. The concept map was created using 
the process as described by Novak (1998) using input from the Collaborative Lesson Planner Development team 
in addition to concept maps previously created by the team.  
 

The concept map in Figure 1b differs from the definition offered by (Novak 1998) in the removal of the 
focus question and the addition of node coloring and degree labeling. The focus question was removed for 
visual clarity. If one wanted a focus question it could simply be “What does the Lesson Planner Consist Of?” or 
something similar. The coloring of the Enrollment, Teacher, User, Client, Admin and Forms concepts is used to 
highlight them as key concepts in the system. Those concepts were selected as key concepts based on the 
number of relationships that they participate in. This brings us to the degree labeling, the number in parenthesis 
for each of the blue-colored concepts. The number represents the degree of the node, in other words, the total 
number of arcs entering and leaving the node. Based on the number of relationships, the concepts Enrollment, 
Teacher, User, Client, Admin and Forms are ranked in the order of importance. The relevance of the ranking is 
that during mapping, any part of the implementation that maps to key concepts should be examined for 
scalability and performance issues since those parts of the implementation will become key parts of the 
implementation as well. Note, the degree labeling and node coloring are used as a visual aid and can be omitted 
without changing the idea of the key concepts or rankings. 

4 Mapping Activity 

The study selected a use case to class diagram mapping because often times the association of classes in a 
system involved in the implementation of a use case are not obvious. Mapping between the Collaborative 
Lesson Planner’s use case diagram, concept map and class diagram proved an easy exercise when using a 
concept map as a bridge. The mapping of the Manual Enrollment use case mapped to the class diagram using 
the concept map of the system as a bridge is illustrated in Figure 1d. The technique used was a list explicitly 
describing the relationships between the conceptual models. The list for the Collaborative Lesson Planner’s 
mapping is presented in Figure 1. 
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Use Case Diagram (a) 

 
Concept Map (b) 

 
Class Diagram ( c) 
Mapping (d) Use Case  Concept Map Class Diagram 

Manual Enrollment is a 
specialization of the 
Enrollment use case. 

The proposition “Enrollment 
can be Manual”.  

The activity of Manual Enrollment is not 
identifiable explicitly in the class diagram. 

 The proposition “Enrollment 
creates Classes”.  
 

The System class is used to create Class and 
User objects. User objects represent Users 
and Teachers.  

 The proposition “Enrollment 
adds/removes Teachers.” 

Unclear 

 The proposition “Enrollment 
adds/removes users.” 

Enrollment is performed by calling the enroll 
method on Class object. 

Figure 1 Mapping the Collaborative Lesson Planner’s Manual Enrollment Use Case 

 
This mapping technique proved very useful for identifying relationships between the conceptual models of 

the system and identifying design issues. Evidence for its utility can be seen in the following examples from our 
experience with the Collaborative Lesson Planner.  

 
First, the concept of User is overloaded. User appears in the concept map as a subordinate to Client but in 

the class diagrams the class User takes on a more significant role as the base class for all user types. The concept 
map clearly identified this disconnect from the conceptual model of the system which must be addressed in 
order to present a consistent conceptual model of the system.  

 
Second, the Enrollment concept has several relationships in the concept map yet enrollment does not appear 

explicitly in the class diagram of the system at all. Enrollment is hidden in the implementation of several 
classes: System, User and Class. With such a critical piece of the system hidden it will become difficult for 
maintenance programmers to fix problems. This will have a direct impact on the maintainability and therefore 
cost of the system.  

 
Finally, during the pilot study, there was one year lapse between when the first pilot study team ended 

development and a new study team began development on the same system. Using the concept maps developed 
by the initial development team, the final development team was able to 1) recreate designs decisions made a 
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year prior 2) communicate the system to new customer stakeholders and 3) continue development with little or 
no input from the original development team. The pilot team attributed these capabilities to the initial pilot 
team’s use of concept maps. Clearly, these examples show strong support for the use of concept maps as 
providing a shared conceptual model of the system that can be leveraged in many ways. 

5 Conclusions and Future Work 

A key goal of this work was to enable a shared understanding between various stakeholders using concept maps 
for software engineering. Evidence that this goal was obtained was seen in the briefings the pilot study team 
gave to different stakeholders. The pilot study team was able to bring several stakeholder groups, outside 
development groups in this case, up to speed on their problem and solution using concept maps as the key 
discussion driver. 

 
As mentioned previously some of the requirements of any proposed solution are the abilities to present 

large volumes of information in a compact format and to support many problem domains. During the pilot 
study, the pilot study teams worked in different problem domains and could represent their architectures in one 
concept map. Based on that work these two requirements were met. Constructing the artifact in a collaborative 
environment has been shown to make better designs Additionally, concept maps are effective communication 
tools as seen in all concept map based pilot study briefings and as such they have been shown to help 
communicate between different user groups. 

 
Mapping between views proved to be the most difficult aspect of this work. Specifically, the issue of 

visualizing between conceptual models was the most difficult task. Clearly more work visualizing the actual 
mapping with more complex systems is needed.  
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Abstract. This paper describes our experience with using concept maps to explore pre-service chemistry teachers’ conceptual 
understandings and to monitor learning outcomes of a new science method course focused on content knowledge of scientific 
inquiry as a part of our research project. 27 pre-service chemistry teachers participated in the science method course lasted 
eleven weeks, three hours weekly. The participants performed some simulated activities, real scientific experiments, and engaged 
in some assessment activities, and watched a video program which involves strong visual images and simple, accessible 
scientific examples to bring the steps in scientific investigation into view. As an assessment tool, we used a concept mapping 
technique called construct-a-map with created linking phrases. Before and after the course, the student teachers were asked to 
construct a concept map using a list of the concepts provided by the researchers. We used a two-tier analysis as the scoring 
technique; scoring concept map links quantitatively and their structure qualitatively. The results of the Paired Samples t-Test 
indicated significant difference between the means of pre- and post-concept scores in favor of post-concepts scores. Quantitative 
and qualitative analysis of pre- and post-concept maps and the distribution graphics of the map scores indicated that pre-service 
chemistry teachers’ conceptual understandings had a significant progress. In addition, it was observed that structure types of 
participants’ concept maps became more hierarchically organized and differentiated. It is also obvious that the findings from 
analysis of the pre-service chemistry teachers’ concept maps will be beneficial to revise the first version of the science method 
course, of which progress is still going on. 

1 Introduction 

In recent years, the issue of how science is taught to individuals, especially to students, has been more important 
than it used to be before since the ideas about the nature of scientific knowledge radically changed owning to 
the work of epistemologists. Therefore, the focus on the nature of science and scientific inquiry in science 
education reforms of many countries in the world is rapidly increasing (Osborne et.al, 2003). However, the 
number and the quality of the researches about this topic are not enough. In Turkey, we are studying on a 
research project supported by TÜB TAK (The Scientific and Technological Research Council of Turkey) in 
order to develop original teacher development packages and workshops with the final goal of improving 
elementary and secondary students’ understanding of the nature of science considering recent paradigm shifts 
about science. When this project is completed science method course and teaching materials, the products of the 
project, will be a resource and model for training both teacher candidates and in-service teachers. During the 
science method course development process as a part of the project, we used various assessment tools including 
concept maps. 
 

Knowledge structure is regarded as an important component of understanding in a subject domain, 
especially in science. The concept map is a tool, based upon the cognitive psychological theory of constructing 
meaning, developed by Novak and Gowin (1984) as a convenient and concise representation of the learner’s 
conceptual/propositional framework of a domain-specific knowledge. Concept mapping technique can be used 
to follow the restructuring and the evolution of the cognitive structure by comparing successive concept maps 
produced by the student at different stages of the teaching-learning process of a given topic (Mintzes et al., 
1997). Therefore, in the development process of a new science method course about scientific inquiry, we 
thought that it would be reasonable to use the concept mapping technique for monitoring the changes in 
students’ cognitions and also as an assessment device. 
 

The objectives of this study were, in the development process of a new science method course focused on 
teaching scientific inquiry as a subject matter, (a) to explore the use of concept maps in assessing student 
teachers’ declarative knowledge in the context of the scientific knowledge, and (b) to monitor learning 
outcomes of the science method course as instructional emphases shift from more basic to higher levels of 
performs. 

2 Methodology 

As a part of our research project, we have developed a science method course consisted of two sections for the 
pre-service chemistry teachers attending fifth year in a five-year Teacher Education Program at a university 
level in Turkey. The first section of the course was devoted to teaching what science is; and how the scientists 
do science that is to say scientific knowledge and inquiry by providing students real life examples and practices. 
The second section, not stressed in this paper, considered and reviewed deeply more theoretical background of 
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the nature of science. A concept map overviewed the main and sub-concepts related with the science method 
course was shown in Figure 1. In this paper we report on our experience about the implementation of only first 
section of the science method course and present analysis of pre- and post-concept maps of the student teachers. 
 

 

Figure-1. A concept map overviewed the main and sub-concepts related with the science method course 

In the first section, we used a commercial kit named Scientific Inquiry: Steps, Skills and Action (Friedman 
and Friedman, 2003). The kit consists of 10 activities, and a video program which involves strong visual images 
and simple, accessible scientific examples to bring the steps in scientific investigation into view. The video 
program was translated from English to Turkish and subtitled. Firstly, student teachers watched the program and 
reviewed the ideas, and participated in small group and whole-class discussions. Then, the students performed 
some simulated and real scientific experiments by studying in scientist teams and reality teams, and engaged in 
some assessment activities. According to us, one of the advantages of this approach is that students could see a 
clear presentation of the steps and ideas involved in scientific inquiry, review these concepts and then use the 
knowledge in the assessment exercises that we prepared.  

 
Twenty seven pre-service chemistry teachers participated in the first implementation of the course. The 

course was lasted eleven weeks, three hours weekly. The first three hours of the course were devoted to training 
participants in the concept mapping technique by introducing them to operational definitions of terms such as 
concept label, linking relationship, proposition and cross-link. Some maps were constructed on non-scientific 
subjects. In the course, data were collected by using concept maps, and Turkish version of The Nature of 

Scientific Knowledge Scale in a pre/post format (Ta ar, 2006). In addition, the qualitative data were obtained by 
semi-structured interviews, reflections and peer assessments of student teachers own activities about scientific 
inquiry. As an assessment tool we used a concept mapping technique, construct-a-map with created linking 
phrases. This mapping technique characterized as the gold standard of concept maps (Ruiz-Primo et al., 2001). 
Compared with the fill-in-a-map technique, construct-a-map technique supplies students with more 
opportunities to determine conceptual understanding; and elicits higher order cognitive processes, such as 
explaining and planning. However construct-a-map assessments are challenging to score because students’ 
products vary greatly. Researches have proposed various techniques for scoring concept maps (McClure et al., 
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Figure-2. Distribution of the scores 

 

1999; Kinchin, 2000). We used the scoring technique which Kinchin (2000) suggested a two-tier analysis, 
scoring concept map links quantitatively and their structure qualitatively. 

 
Before and after the course, the student teachers were asked to construct a concept map using a list of the 

concepts provided by the researchers but it was said that they could add any concept if they want. 18 concept 
labels in the list were; scientific inquiry, observation, hypothesis, prediction, testing, data, analyzing, 

conclusion, question, result, refining question, communication, literature, scientist, problem, specific 

hypothesis, practice and existing scientific knowledge. Since the objective was to point out the eventual changes 
in the cognitive structure following teaching of the topic, the same terms were given before and after teaching. 
The maps were drawn up individually during a normal class session. 

3 Result and Discussions  

Quantitative analysis of pre- and post-concept maps were carried out by scoring 1 point for each correct linkage 
or relationship, 5 points for each level of 
hierarchy and 5 to 10 points for cross-links 
showing correct relation between two concepts 
in different sections of the hierarchy (Novak & 
Gowin, 1984). Each concept map was scored 
by the researchers together. It was determined 
that the scores obtained from the concept maps 
are normally distributed (for both pre-test and 
post-test p>0.05) by using Kolmogorov-
Smirnov Test in SPSS program. For the 
purpose of investigating if pre-service 
chemistry teachers’ understandings of 
scientific inquiry changed, the mean of pre- 
and post-concept map scores were analyzed by 
using Paired Samples t-Test. It was found that 
there was a statistically significant differences between the means of pre- and post-concept map scores in favor 
of post concept map scores (t(26)= -7.243; p< .05). The effect size was computed as 1.3 and shows that the 
treatment was large effect size according to Cohen’s categorization (Cohen, 1988). It means that conceptual 
understandings of the pre-service chemistry teachers about scientific inquiry had an important progress.  
 

In Figure 2, the distribution graphic of the pre- and post-scores of the students was shown. Analysis of the 
distribution graphics and the concept maps show that before 
teaching, 5 of 27 students chose the concept label “specific 

hypothesis” but no one associated it with a suitable concept. After 
teaching, this concept was used by 25 of 27 students; 12 of these 25 
still couldn’t link suitable relationship. Analysis also revealed similar 
results for some concepts such as refining question and 

communication. Figure 3 and 4 show two maps that were constructed 
by the same student before and after teaching. They are quite 
different. By comparing the two maps drawn up by each student, 
changes in the structure of the map were found in more than three 
quarters of the students. In addition, qualitative analysis showed that 
structure types of pre-service chemistry teachers’ concept maps 
became more hierarchically organized and differentiated. It is 
reasonable to think that changes in the maps correspond the similar 
the changes in the conceptual structure of the student teachers 
due to participating our science method course. Furthermore, 
findings of analysis of the data obtained by other assessment 
tools such as The Nature of Scientific Knowledge Scale, semi-structured interviews, reflections and assessment 
activities were in agreement with those obtained by concept maps. 

 
Consequently, it is obvious that the findings from analysis of the pre-service chemistry teachers’ concept 

maps will be beneficial to revise the first version of the scientific method course, of which progress is still going 
on. 

Figure-3. Pre-concept map of one of the participants 
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Figure-4. Post-concept map of one of the participants 
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Abstract.  Piaget (G.C. Davenport, 1994, pp 126-144) believed that intelligence was all about making appropriate adaptations to 
things around us quickly and efficiently. He stated that babies start making schemas and move on through adaptations, 
assimilation and accommodations. In order to adapt he said that we need to organize our experiences in some way, as without 
some mental organization it would be difficult to learn simply from experiences. My task as a teacher/educator is to help children 
to see, to discover, to understand their close environment and to organize experiences in a meaningful way. In today’s society, 
knowledge and intelligence are fundamental pillars therefore it is highly important for students - even at a very young age - to 
become experts with the world of knowledge. This work presents an attempt to provide three year old children with a broad view 
of the relationships and concepts in their surrounding world using concept mapping as a tool and as a mode of independent 
learning. The results of using concept mapping with the class have proven it to be an effective tool in giving a broad view of the 
world and to see relationships and inclusivity among concepts. It has helped children to see patterns, make connections and to 
externalize their ideas in a collaboratively way. 

1 Introduction 

It is characteristic of children in this age group to organize their thinking around basic mental schemas which 
will eventually develop into more elaborate ones. They understand basic sequencing in a story or process, such 
as “beginning”,” middle” and “end”. They are capable of seeing the connection between cause and effect. The 
idea of belonging to a group or family helps them to make categories.  “Same” and “different” are concepts they 
understand clearly. They are able to solve simple numerical problems. They are always ready to suggest 
different endings to a situation or story. They will give innumerable solutions to conflicts. These are children 
who need to express through play and representations. And above all they are highly motivated towards learning 
in general. 

 
In my school teaching instruction is organized by means of objectives. These objectives are aimed at 

through contents, processes and attitudes.  Contents are concepts, ideas to be taught. These concepts are grouped 
under an umbrella of topics: The Family, The School, The Body, The Seasons, Farm Animals, Transportation 
etc., all part of the child’s close environment.  The different skills are developed through mental and physical 
processes. Positive attitude towards learning is encouraged constantly and the children slowly and steadily work 
to meet the objectives.  

 
The methodology used in the school allows the child to develop physically, socially, emotionally and 

intellectually. Using different resources/materials and making a good use of Information and Communication 
Technologies devices the child is provided with the appropriate tools to develop cognitively and emotionally. 
Some of the cognitive tasks used in the classroom are: pondering, classifying, collecting, comparing, 
contrasting, describing, discovering, identifying, predicting. Association techniques connect ideas with lines or 
even circles are used for this purpose. Activities implying numeric sequences are also used but these children 
have never been exposed to concept mapping before. 

 
The important challenge was to create the right conditions for learning to take place. This was 

accomplished by showing the children a tool which could help them to see and understand the world around 
them, to recognise and depict relationships among concepts, and to recognise the hierarchy which supported the 
structure. The aim was to show them the whole picture in a snapshot. The Instrument: The Concept Map. 

 
The research project was started with a Vee diagram, (Gowin, 1981), Figure 1. 

2 Methodology: approach to the map 

The subjects selected were sixteen children between the ages of three to four. All had started school in 2007; 
receiving six instructional sessions every day. I considered taking some of these sessions to achieve my final 
goal. Lessons and strategies were carefully planned, all the stages scaffolded, and time spent for each activity 
was taken into account plus resources and materials. It was necessary to be aware of all the skills and cognitive 
tasks with which the children would be involved. 
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Conceptual Side 

 

 

Philosophies:  

• J. S. Bruner (1973), Constructivism: 

learning is an active process in 
which learners construct new ideas 
or concepts based upon their 
current/past knowledge. Cognitive 
structure provides meaning and 
organization to experiences and 
allows the individual to "go beyond 
the information given". 

• D. Ausubel (1983), Meaningful 

Learning:  Students learning 
process depends on cognitive 
structures. 

• Novak: Propositions are statements 
about some object or events in the 
universe, either naturally occurring 
or constructed. Propositions contain 
two or more concepts connected 
with other words to form a 
meaningful statement 

Theories: 

• Constructivism. 

• Meaningful Learning. 

• Cognitive learning. 

Principles: Hierarchy, inclusiveness, 
linking phrases, global vision. 
Concepts: Propositions, linking words, 
inclusive and subsumed concepts, 
hierarchy. 

 

 

Focus Question 

 

Can children produce propositions  

at the age of 3? 

Do children of 3 understand 

inclusivity? 

Are children of 3 aware  

of hierarchy? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Object/ Event: 

• Process. 
• Record of activities. 
• Activities development. 
• Maps, Vee Diagram, 

pictures… 

Methodological Side 

 

 

Value Claim: 

• Effectiveness 
• Recommendation: assess 

process rather than result. 
 
Knowledge Claim: 

• Children are capable of making 
propositions. 

• Children understand inclusivity. 
• Children know about hierarchy. 
 

Transformations: 

• Assessment – results 
 
Records: 

• Observed data. 
• Registers of before/during/after. 
• Observational records. 

Figure 1. The Vee Diagram showing the research project. 

2.1 Step 1 

Firstly it was necessary to discover whether the children knew the vocabulary related to all the concepts taught 
in the classroom. Deloache, Uttal e Pierroutsakos (1998), discuss the symbolic meaning of objects rather than 
focus on the object itself. With this concept in mind and activity was created where the students had to picture-
read flashcards, naming all the concepts seen so far in our lessons. Te children had no difficulty reading all the 
cards presented. 

2.2 Step 2 

In the next activity the idea of inclusivity was checked, knowing that a more inclusive concept is one that, 
according to the learning task in progress, can be considered a superordinate concept. The children were 
presented with a pack of flashcards containing: members of a family, some farm animals and some pictures of 
rooms in a house. The instruction for the task was to group the cards in three piles. The students quickly 
grouped the pictures as shown in Figure 2. When asked their reasoning for their grouping, they produced some 
interesting responses: “It is a family”; “all animals live on the farm”; “we see this in a house”. The Family, 
Farm Animals, The House; were the responses in which the children were showing their understanding of 
inclusion and hierarchy. They knew there was a superordinate level or concept from a hierarchical perspective.  
Randomly more flashcards were shown with images such as “an apple”, “some garments”. To my amazement 
the students started showing some recognition of the relationship among some of these concepts seen on the 
cards. They were producing sentences like: “Mummy wears a hat when it is cold”, or “we eat tomatoes”, or “I 
have a dog”. All along they were making propositions, i.e. sentences containing two or more concepts 
connected using linking words or phrases to form a meaningful statement. The propositions are the element that 
makes concept maps different from other similar graphic organizers. 
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Figure 2. Children’s first relationships 

2.3 Step 3 

By this stage all three focus questions had been answered. The students were showing the cognitive skills 
involved in Dr. Novak’s concept maps. It was then that the idea of arrows was introduced to make connections 
and show directionality. An activity was prepared where the children had to join with arrows products with their 
corresponding animals using arrows. A worksheet with two columns was designed. See Figure 3. On one side 
were the animals and on the other side the products. Children quickly understood the task but the idea of using 
arrows instead of a line took a while to grasp. Different activities had to be designed to show clearly their 
understanding of directionality. See Figure 4. 
      

Figure 3.  Activity showing inclusion.                                               
Figure 4.  Activity showing directionality. 

2.4 Step 4 

Knowing children were able to: see the relationships among concepts, understood inclusivity, were able to 
produce propositions and they understood directionality it was time for our first attempt to do a map. In the 
morning session the idea of maps was discussed, different types of maps were shown to the children and we 
talked about their use. “With maps we can find where things are. We can find where the house is, we can see 
roads, names, little pictures of buildings”. The children were taught that maps could be used for different 
purposes and that they were going to be shown how to do these. Like a real map, their map was going to have 
roads and labels and pictures were going to be included.  

 
I prepared a huge piece of white paper along with some arrows made of straws and the flash cards which 

had been used consistently. A group of only four children were trained to concentrate better on the task but 
before the session was over some other children had joined in and were also making suggestions. This was a 
magical moment as the different children were seeing different relationships among the concepts and the arrows 
were pointing in different directions. They were learning from each other. My instructions were clear and 
concise, I would flip the cards and they would have to tell me were to place them and how to connect them with 
the arrows. The first card to appear was the cat, and everyone agreed it had to go on a corner of the paper. The 
second card was the picture of a mother and it was placed on the opposite corner. The third card was a picture 
showing an ear, the children decided to put it in between the mother and the cat with arrows point both ways as 
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mothers and cats have ears. The map was forming and little by little the children were not only placing the cards 
and placing the arrows they were debating their arguments and their reasoning for their decisions. When the 
picture of Father Christmas appeared there were two different responses. Some children decided it had to be 
linked with the cold weather, but another child said it had to be connected with the family, their reasoning being 
that “Father Christmas comes when it is cold” and “Father Christmas brings toys to the children in the family”. 
So arrows were placed pointing in quite different directions, towards the family and towards the flashcard that 
represented cold weather. See Figure 5. 
 

 
Figure 5.   Children’s map 

Little by little and through guided questions the children constructed the map, they watched carefully how 
connections were made and they saw the linking words used to connect the concepts. 

3 Summary 

This research project has shown evidence of children’s ability to understand the concept of inclusion, hierarchy 
and their ability to make propositions. Therefore I see concept maps as a useful instructional tool even in 
preschool education. The concept map has also proven to be a valuable assessment instrument, while the 
children were organizing the map they were showing their understanding of the concepts learnt throughout the 
school year. The collaborative work and the way the children externalized their ideas was another positive 
aspect of using concept maps, so further research will take place to look into the many possibilities of concept 
mapping and its use in preschool settings.  
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Abstract. The distinction between casual and academic or formal English is highlighted as teachers and students come to realize 
the language required for success in school settings necessitates a greater level of commitment to achieve. Academic language 
development is explored using SDAIE (specially designed academic instruction in English) to facilitate acquisition of grammar 
and IHMC CmapsTools are used to assist with hybrid and on-line teaching. Emphasis is placed on the combined usage of the 
instructional strategy and the learning tool.  

1 Introduction 

Teaching academic writing focuses attention on academic language development. Academic language must be 
taught especially to second language learners. One of the cornerstones of academic writing is knowledge of 
grammar rules. As second language learners develop mastery of the various levels, it is usually with an eye 
toward academic and professional writing. Students entering college with this goal in mind face numerous 
challenges and grammar is the first hurdle. 

 
Choosing an instructional approach to ensure the development of academic and professional language is 

critical. Tools such as this enhance the intructor’s teaching practices and are important for student success. An 
instructional model, SDAIE, (Specially Designed Academic Instruction in English) 
http://www.lbschools.net/Main_Offices/Curriculum/Areas/SDAIE is presented in this paper which integrates 
language development within the context of academic English, utilizing IHMC CmapTools as a resource to 
guarantee that new concepts and rules introduced are more easily remembered. http://cmap.ihmc.us 
 

 

 
 

Figure 1. Combining Instructional Strategy and Learning Tool 

2 Discussion 

Howard Gardner highlighted different learning styles in his research over thirty years ago, and explained how 
this perspective enabled more students to remain engaged at any given time during a lesson. Varying the 
presentation increased the likelihood that the various intelligences would be used in mastering new material 
(Howard Gardner, 2006). As attention to on-line (OL) learning intensifies, his message appears to be more 
valuable than ever. In addition, as personal and world economies shift, many students find it difficult to 
purchase textbooks, or given their non-academic workload dedicated to contributing to the family income, 
complain of not having time to read an entire textbook. Consequently, they rely solely on the availability of 
readings in the reserve room of the library, which are limited in number. This harried world that tries to learn so 
much in so little time, poses a challenging problem for today’s educator. Therefore, combining the SDAIE 
instructional model with CmapTools ensures that students engaged in the learning process have easy access to 
grammar rules during the writing process. 
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The elements of SDAIE include: the use of graphic organizers, in this case, CmapTools, grouping strategies 
to facilitate cooperative learning in the virtual or actual classroom, consideration of various learning and 
teaching styles, and where appropriate adaptation of the text. While being mindful of the language level of the 
students, attention is also paid to accesssing prior knowledge, and increasing wait time in consideration of 
reducing the affective filter. Academic language learning is further supported by modeling in the classroom or 
OL with repetition through constant use of the target vocabulary. Students are taught to become aware of their 
particular strategies to master material, such that those strategies can be modified by the individual, as the need 
arises. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Creating a Composition at a Glance 

CmapTools facilitate memorization of the rules required to dominate the language. Within the context of 
interactive learning experiences, students utilize vocabulary and concepts in the classroom environment to 
deepen their understanding in a hybrid or OL environment. 

 
Given the cognitive demands of academic language, and the focus on meaningful opportunities to utilize the 

combined approach of SDAIE and CmapTools in an authentic situation, the students quickly come to realize the 
benefits of this approach. They become aware of moving from the big picture to specific ideas within a topic. 
Gaining access to the subject matter in a second language through the use of context embedded language with 
the help of a handy reference guide such as CmapTools, students learn to use the language as a tool to 
understand a subject rather that to simply focus on language learning itself.  

 
Within this context, students are exposed to a wider range of the target language and discover that use of the 

language enables them to access a world of ideas thereby empowering them in the process. Students have the 
opportunity throughout the learning process to review grammar rules and re-use the new vocabulary taking 
advantage of the collaboration of SDAIE and CmapTools using themes in teaching to ensure the familiarity that 
develops enables the students to have greater confidence and therefore a better experience. With this language as 
meaning making approach, language is kept whole and its rules kept handy. As Freeman and Freeman point out, 
“…an important part of learning is the process of constructing meaning by determining which parts count” 
(Freeman and Freeman, page 87, 1993). 
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Figure 3. How a Writer Stimulates a Reader’s Interest 

3 Conclusion 

As students use all four aspects of language: listening, speaking, reading and writing, and evolve an 
understanding, they discover that yes, language is about rules, but it is also a tool to be used to negotiate 
meaning. With this dual focus on self-efficacy and academic competence, students learn early on that writing is 
as important as listening, and reading is as important as speaking. Taking charge of the personal learning 
process through the use of CmapTools is efficient and empowering. 

 
The use of SDAIE strategies ensures that teachers do not oversimplify the subject matter by focusing the 

English language development exclusively. The use of CmapTools illustrates that there are many roads to the 
same goal. Using the strategies and tools together allows the teacher to present the curriculum materials in their 
complexity in a top down fashion so that students see that the parts they know belong to a whole. This makes 
certain that students are in a position to place themselves within the total picture of the learning experience, 
giving themselves permission to learn as much as possible. 
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