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Rationale and theoretical background
A concept map is a visual representation of knowledge. The process enables one to
organize and structure information and the relationships between them. This may
be done in a wholly graphical manner i.e. using images, photos, colour etc. to
highlight differing concepts and their linkages or by identifying key the concepts by
name or title and enclosing them in a visual box then providing connecting
navigation to lesser concepts (Jennings, 2012).
Concept maps, a specific kind of mental model, are one method of
representing and measuring an individual's knowledge. They are an alternative tool
for teaching through building relevant associations, and a method for measuring
knowledge and recall over time. Concept maps provide a visual representation of
conceptual and relationship knowledge within a particular domain. Concept maps
may aid the instructor in assessing what students understand and how they relate
the material to the overall course goals. They are easily taught and can be
incorporated in introductory units, mid-term reviews and assessments, or end-ofcourse reviews and assessments (Croasdell, Freeman, & Urbaczewski, 2003).
Why create Concept Maps?
▪ to display a concept‘s components
▪ to visualize the relationships among concepts and ideas
▪ to organize thoughts
▪ to measure concept understanding
▪ to discover new problem solving methods
▪ to promote creativity, as well as effective externalization and
visualization of ideas (Harvard Initiative for Learning and Teaching [HILT]
n.d., 10).
Advantages and challages of Concept Maps
Advantages (Nückles et al. 2004):
▪ Reduce information: complex issues are in simplified terms
▪ Structuring: relations between elements come forward
▪ Visualization: supports imaginative power and makes issues tangible
▪ Communication: relevant elements and their connections can be
discussed descriptively
▪ Elaboration: due to reduction and restructuring contents linger in the
memory
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Challanges (HILT n.d., 17):
▪ Using CoMa for grade-based evaluation
▪ May be challenging for those who are used to rote learning
▪ May be challenging to assess

Scope of application
▪ CoMa can be made to represent an individual‘s current level of knowledge
and understanding
▪ Educational settings: to organize instructional materials
▪ Business settings: for knowledge capture/to preserve expert knowledge
▪ CoMa can be constructed as part of a collaborative group process
▪ Educational settings: for group projects; shared knowledge within a group
or a whole class;
▪ Business settings: to facilitate discussions among different groups within a
company
▪ locally vs. at a distance
▪ synchronous vs. asynchronous
(Canas et al. 2003, pp. 7, 19).
CoMa can be used to express knowledge about specific topics

Or problem solving and processes -------------------------------
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Learning environments
CoMa is highly releveant for constructivist learning environments. For example,
project-based learning. In this learning, students are provided with opportunities
to construct knowledge by solving real problems through asking and refining
questions, designing and conducting investigations, gathering, analyzing, and
interpreting information and data, drawing conclusions, and reporting findings.
PjBL immerses students in a teamwork environment where they work in
cooperation towards commonly agreed upon goals. Bender (2012, pp. 65-66)
described six steps that provide a structure for a teacher's initial foray into teaching
via PjBL:
1. Introduction and team planning the project: review anchor and reflection on a
driving question; class-wide brainstorming on specific research questions;
assign teams for the process; set goals and develop time lines; division of labour
on research questions (everybody has a role); assignment of required artefacts
and products. In this stage, CoMA can be used to devise a plan for the project.
2. Initial research phase: gathering information from various sources such as the
Internet, interviews with locals, newspapers, books, media; specific topics
might be offered; evaluation of information. These can be upload to the CoMA,
and hyperlinked to the plan.
3. Creation, development, initial evaluation of presentation and prototype
artefacts: storyboard development; begin downloading videos, images;
develop prototype (initial) presentations and artefacts; group evaluation of the
prototype; formative evaluation of prototype artefacts. CoMA can be used as a
tool to present a project.
4. Second research phase: seek additional information to develop prototypes
more fully; mini-lessons or specific topics might be offered; revisions of
prototypes and storyboard with new information. The project visualized by a
map can be enhanced be additional materials.
5. Final presentation development: storyboard revision/additions, or CoMA.
6. Publication: final class-wide evaluation (peer-evaluation); publication of project
or artefact. CoMA can be shared and published.
Target audience: undergraduate, graduate students.
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Tool description
What is a Concept Map (CoMa)?
Definition
A concept map or conceptual diagram is a diagram that depicts suggested
relationships between concepts. It is a graphical tool that instructional designers,
engineers, technical writers, and others use to organize and structure knowledge.
Visual structure
A concept map typically represents ideas and information as boxes or circles, which
it connects with labeled arrows in a downward-branching hierarchical structure.
The relationship between concepts can be articulated in linking phrases such as
causes, requires, or contributes to.
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Characteristics of concept maps:
• Are commonly used to organize and represent tacit knowledge.
• Usually contain general concepts at the top of the map, with more specific
concepts arrayed hierarchically below.
• Connector lines usually contains keywords or phrases that summarize the
relationship between the topics they connect. Such as topic a “causes” topic
B.
• Topics may be cross-linked with each other to depict more complex
relationships between topics. Topics in mind maps may only have one parent;
in a concept map, a topic may have multiple connector lines, each one
representing a different relationship.
(Frey, 2016 https://mindmappingsoftwareblog.com/concept-maps-vs-mindmaps/)
In summary: A Concept Map is a type of graphic organizer to ...
▪ lay out ideas about a particular topic or processes
▪ show relationships among concepts
▪ increase meaningful learning
▪ represent (the expert) knowledge

Differences between Concept Maps and Mind Maps
Mind maps: Definition
A mind map is a diagram used to visually organize information. A mind map is
hierarchical and shows relationships among pieces of the whole. It is often created
around a single concept, drawn as an image in the center of a blank page, to which
associated representations of ideas such as images, words and parts of words are
added. Major ideas are connected directly to the central concept, and other ideas
branch out from those.
Visual structure
A central topic declares the subject of the mind map. First-level topics, sometimes
known as “basic ordering ideas,” define the scope of the topic to be covered by the
mind map. Sub-topivcs radiating from them are known as “child topics.” A mind
map may contain as many layers of topics and subtopics needed to met the mind
map’s purpose. Topics may be embellished with shape colors, fonts, size and colors.
In addition, icons and images can be attached to mind maps.
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Characteristics of mind maps
• Tend to be more flexible and personal than concept maps.
• Are used to slice and dice the map’s central topic or concept in multiple
ways.
• May contain images and color, to make them more visually stimulating
• Topics may only have a single parent
(Frey, 2016 https://mindmappingsoftwareblog.com/concept-maps-vs-mindmaps/)
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Types and scope of CoMa
A traditional concept provides a hierarchical representation of the information
from top down, whereas a mind map may radiate from a central single concept
only. Suffice to say, when creating a spider map, systems map, concept map, mind
map, flow chart, visual plan etc. Each performs a task that no ordinary collection of
notes may encompass in a single sheet – a personal visualization of knowledge –
and for our and the students perspective their key ‘learning gaps’ i.e. what it is they
may wish to focus on, reflect, review and develop. In this way they may be used for
as a tool to support and enhance learning (Jennings, 2012).
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Spider (Williams, n.d.)
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Flow (Lucidchart 2018a)

10 | P a g e

System (Easy Notecards, 2018)

Hierarchical (Lucidchart, 2018b)

11 | P a g e

Hierarchical (Lucidchart 2018b)

Creating a Concept Map (Novak & Canas 2008)
1. Take a research question as basis for your map. If you don’t have a research
question yet, limit the topic.
2. Gather 15 to 25 key elements of the research question and structure them
by importance.
3. Write the key elements on sticky notes and create the first edition of the
Concept Map. It is not finished, since you are restructuring it contiuously.
4. Connect the key elements once you agree with their positions.
5. Finally edit and restructure the Concept Map until you have achieved a
desired state for now.
6. Images, graphs and accentuations can support third parties‘ comprehension
of the Concept Map.
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CoMa can assist learning (Gollub et al. 2002, 119). Seven Principles of Learning
1. Learning with understanding is facilitated when new and existing knowledge
is structured around the major concepts and principles of the discipline.
2. Learners use what they already know to construct new understandings.
3. Learning is facilitated through the use of metacognitive strategies that
identify, monitor, and regulate cognitive processes.
4. Learners have different strategies, approaches, patterns of abilities, and
learning styles that are a function of the interaction between their heredity
and their prior experiences.
5. Learners’ motivation to learn and sense of self affects what is learned, how
much is learned, and how much effort will be put into the learning process.
6. The practices and activities in which people engage while learning shape
what is learned.
7. Learning is enhanced through socially supported interactions.

Assessing Concept Maps
Knowledge Maps / CoMa can be used for effective formative assessment for
learning, since they:
▪ assess higher-order knowledge: comparison of a student map to a referent
expert map
▪ identify strengths and weaknesses of students: evaluation of speciﬁc links in
students’ knowledge maps (in process)
▪ provide useful feedback: providing additional content, suggested by
discrepancies between students and referent knowledge maps
▪ are user friendly for teachers (can be evaluated automatically and generate
feedback automatically) and for students (are easily used to support learning)
▪ Comparison with Expert Map
▪ Students can compare their map with an „expert“ or other student maps in
the course
▪ Comparison at single time points or multiple intervals over time
▪ Students have the chance to see their development
▪ Instructors can identify typical students’ misconceptions
▪ Feedback on indicators: surface, matching, deep structure
first approaches of computer created feedback exists focussing on different
key figures
▪ CoMa can be combined with peer feedback; can be used for discussions
(Ifenthaler & Hanewald 2014, 226-229)
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A method of assessing Concept Maps proposed by Novak and Gowin in 1984 is
based on the components and structure of the map. This system awards points
for:
▪ Valid Propositions (1 Point Each),
▪ Levels Of Hierarchy (5 Points For Each Level),
▪ Number Of Branchings (1 Point For Each Branch),
▪ Crosslinks (10 Points For Each Valid Cross-Link),
▪ And Specific Examples (1 Point For Each Example).

(Jennings, 2012)
A less formal approach to grading CoMa is to use a set of assessment criteria
within a rubric:
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concepts

15 | P a g e

The computer-based and automated SMD Technology uses CoMas to analyze
individual processes in persons solving complex problems (Ifenthaler 2010):
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Programs for Creating CoMa (Jennings 2012, 15; HILT n.d., 19f).
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Useful videos
https://www.youtube.com/watch?v=-OjmaUF7LKc
https://www.youtube.com/watch?v=j-RXVsvH_m8
Useful links in Hebrew
http://kabayim.com/conceptmap.htm
https://drive.google.com/file/d/1-9k77p5w0197o6GGdUP3qf1al2nxZz_/view?usp=sharing
https://drive.google.com/file/d/1BiicZ6n-PiAcGc5OzWfSh_s7qaOXeP9/view?usp=sharing

Demonstration videos in Hebrew
https://www.youtube.com/watch?v=ykME6csKoXA
https://www.youtube.com/watch?v=X5HoWLkKhl4
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