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This research tested the use of concept map planning to support the development of creativity
in photo stories, hypothesizing that skills taught to support organization would improve
creativity. Concept maps are a type of graphic organizer, used to represent an ordering of ideas
with nodes and linking words that form propositional statements. They were applied to story
development under the assumption that the creative development of narrative elements requires
organization. Undergraduate Education students were randomly assigned to either concept map
or text-based planning groups for the production of digital photo stories. Creativity was
operationalized using dimensions of novelty, interest, clarity, and ability to be understood. A
multivariate effect of planning method was found for these dimensions favouring the concept
map group, due largely to greater clarity in the photo stories. Clarity in photo stories adds to
their utility as creative products. This study represents first steps toward empirically assessing
concept maps for a creative purpose, and further investigation, with a larger sample in an
authentic context, over a longer period of planning time is recommended.
Concept Maps for Creative Development
Current technology allows people young and old to communicate through audiovisual media
in ways that were not available 20 years ago. Smartphones, laptops, tablets and other portable
media allow for sharing of audiovisual stories readily and regularly. These stories are easily
accessible, but are not necessarily clear in communicating novel content that is interesting.
“Creativity is the ability to produce work that is both novel (i.e., original, unexpected) and
appropriate (i.e., useful, adaptive concerning task constraints)” (Sternberg & Lubart, 1999, p.
3). Measuring creativity focuses primarily on specific cognitive processes such as: thinking
divergently, making associations, constructing and combining broad categories, or working on
many ideas simultaneously (Cropley, 2000). Divergent thinking tests have been used as a proxy
for creativity, because creativity is divergent in nature. However, the ability to bring diverse
ideas together and present them as a coherent message requires a component of convergent
thought (Cropley, 2006); “Over the course of the last decade, we seem to have reached a
general agreement that creativity involves the production of novel, useful products” (Mumford,
2003, p. 110), suggesting that if the observer cannot make sense of the product, a positive
aesthetic judgment will not be made. Text-based planning does not readily support flexible
arrangement and rearrangement of ideas. The purpose of this research was to compare concept
map planning with text-based planning to test whether facilitating coherent propositional
statements using concept maps improved the development of a novel, yet coherent story.
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Concept Maps
Concept maps are graphic tools that allow learners to present, relate, and communicate
conceptual knowledge and build on existing cognitive structures or schemata (Novak, 2010).
They display concepts joined by linking words to form propositions, have hierarchical
structure, and demonstrate the importance of the relationships between each of the concepts
and propositions (Novak & Cañas, 2008). The construction of a concept map requires a learner
to draw on schemas in long-term memory, to handle new information and place it within
existing cognitive structures.
Although concept mapping has been extensively researched, the use of concept maps for
development of narrative plans has had very little empirical investigation. The almost 40 years
of concept map research in the published literature have focused primarily on the use of concept
maps in the sciences and found concept mapping to be an effective tool for knowledge
organization, clarification, and retention (Nesbit & Adesope, 2006; Cañas, Coffey, Hoffman &
Novak, 2003; Rice, Ryan, & Samson, 1998). Within a small number of studies, concept maps
have been demonstrated to be effective as an advance planner for narrative development
(Straubel, 2006) and as a planning tool for film production (Hsu & Chang, 2009). Concept
maps have been constructed to foster learning by either organizing knowledge as an advance
planner, displaying students’ knowledge about a given topic, or as a creative activity, used as
a planning tool, or as an alternative to essay writing (Cañas et al., 2003). In a meta-analysis,
Nesbit and Adesope (2006) reported sizable effects for concept mapping in language-based
areas. The humanities, law, and social studies domains yielded a large mean effect size (d=
1.27), compared to those in biological science (d= .28) or physical science (d= .52), suggesting
concept mapping can be very effective in highly verbal subject areas (Nesbit & Adesope,
2006). “Drawing a concept map can be compared to participating in a brainstorming session.
As one puts ideas down on paper without criticism, the ideas become clearer and the mind
becomes free to receive new ideas. These new ideas may be linked to ideas already on the
paper, and they may also trigger new associations leading to new ideas” (Plotnick, 1997, p. 3).
Photo Stories
Photo stories are a form of digital storytelling in which an author develops a story, records
narration and combines it with various types of multimedia (images/ text), sound effects and/
or music (Robin, 2008). Storytelling as a form of communication helps students to make sense
of their world (Bruner, 1990), but “as a cognitive process, writing may be difficult for students
who, for various reasons, lack the abilities required to carry out a writing task” (Boscolo, Gelati
& Galvan, 2012, p. 29). Planning in a linear fashion, you can only express one ordering of
ideas, and connections can be overlooked (Sharples, 2002). Digital concept maps are flexible
in their arrangement, easily changed and rearranged, use cross-links to connect ideas and are
inherently nonlinear in their arrangement.
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The Present Study
The purpose of this study was to explore the use of two types of scaffolding to support the
development of narrative plans for photo story production. Digital concept maps allow for the
flexible arrangement of ideas, therefore allowing participants to adapt narrative structures and
map the overall narrative outlines. One treatment group received a concept map template,
which displayed the basic connections between concepts, thus allowing participants to populate
and rearrange the concept map with their own narrative ideas. The other treatment group
received a text-based template, listing the basic concepts, allowing for linear arrangement of
ideas. In this study creativity was defined as being represented in products that hold aesthetic
appeal (Silvia & Berg, 2011), operationalized in dimensions of novelty (originality),
complexity (interest), clarity, and the ability to be understood by the viewer. This study tested
the hypothesis that using concept mapping to support organization in planning a photo story
would improve the creativity demonstrated in a photo story product.
Method
Participants
Students from an eastern Ontario university were recruited from Faculty of Education classes.
These groups were selected because they could potentially benefit from the intervention, and
were unlikely to have extensive prior knowledge and experience. The sample (n=28) comprised
three males and 25 females, 13 participants were 19-20 years of age, five were 21-22 years of
age, and ten were over 22 years of age.
Measures
The performance factor of the Creative Achievement Questionnaire (CAQ; Carson, Peterson,
& Higgins, 2005) was used to estimate creative background of the participants. The CAQ
measures creativity using self-report inventories scored to particular criteria. For example, “I
have no experience in this area” is a zero score, “I have written an original short work” scores
1, building to “my work has been reviewed in national publications” for a 7 point score. In
addition to this, a semantic differential item asked participants to rate their own creativity, on
a scale from “not at all creative” to “very creative”. Experience with concept mapping was also
reported on a seven-point scale with anchors “not at all experienced”, to “very experienced”.
Measuring creativity involves an aesthetic judgment (Cropley & Cropley 2008), so a rating
tool was adapted from Silva and Berg (2011). It defines creativity as demonstrated in an
aesthetically pleasing product that is novel, interesting, clear, and able to be understood, with
two 5-point semantic differential scales for each of these four dimensions. Creative products
were rated on the scales of uninteresting to interesting, boring to exciting, simple to complex,
derivative to innovative, perplexing to intriguing, confusing to clear, incomprehensible to
comprehensible, and incoherent to coherent. The eight Photo Story Assessment semantic
differential scales are shown in Table 1.
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Table 1. Photo Story Assessment- Semantic Differentials Scored on a 5-Point Scale

Assessment dimension
Interest

Scale
Uninteresting 1 2 3 4 5 Interesting
Boring 1 2 3 4 5 Exciting

Novelty

Simple 1 2 3 4 5 Complex
Derivative 1 2 3 4 5 Innovative

Clarity

Perplexing 1 2 3 4 5 Intriguing
Confusing 1 2 3 4 5 Clear

Ability to understand

Incomprehensible 1 2 3 4 5 Comprehensible
Incoherent 1 2 3 4 5 Coherent

Procedure
Participants in the study were randomly assigned to either the concept map planning or textbased planning groups, and both groups produced digital photo stories. Computers with
headsets, iPads with Internet access, iMovie and CMAP Tools software were used for the
research. Data were collected in a three-hour session, with 4 to 8 participants in each session.
Each participant first completed a demographic and prior knowledge survey with pre-test
variables of creative achievement, self-rated creativity, and concept map experience.
Participants then engaged in a photo story instructional session and undertook a self-guided
planning tutorial for the assigned planning method. Participants were given an open-ended task
assignment asking them to consider an event, a place, or person that they were familiar with,
and to plan using the assigned planning method. An electronic planning template was provided
for each group, “CMap Tools” software was used for the concept map template, and Microsoft
Word was used for the text-based template.
The planning map template (see Figure 1) was provided to the concept map group as a basis
for the development of their ideas. The concept map group participants used this template to
fill in the map nodes, add linking phrases and rearrange their ideas to develop and map their
story in a non-linear fashion. The text-based group was provided with the same headings as the
concept map template, but as a sequential listing in a Word document. Following planning,
participants produced their photo story using iMovie on an iPad. The completed digital photo
stories were identified only by a code so that it was not evident to raters which photo story had
been produced using which planning method. Two Education graduate students received
training that included clarification of definitions, practice rating of three samples, and
suggested ratings to develop a common understanding of the scales. The practice samples were
not part of the final sample. The raters independently rated the photo stories using the Photo
Story Assessment semantic differential scales.
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Results
Participant Characteristics
There were 28 participants, 14 in the concept map planning group, and 14 in the text-based
planning group. Age was recoded into a dichotomous variable, distinguishing between those
over 22 years of age (older participants) and those 22 years of age or under (younger
participants). Table 2 displays the means and standard deviations for pretreatment measures in
both groups. Independent samples t-tests were conducted to compare the differences between
groups on the pre-test measures of creative achievement, self-rated creativity, and concept map
experience. The differences between groups were non-significant (all ps >.36).
Figure 1. Concept map planning template

Table 2. Pretreatment Statistics by Planning Group

Concept Map Group

Text-based Group

Creative achievement

Mean
3.90

SD
(2.30)

Mean
4.14

SD
(1.83)

Self- identified creativity

4.83

(.99)

4.71

(1.27)

Concept map experience

3.11

(1.42)

2.71

(1.44)
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Photo Story Scores
Raters independently scored eight scales for each sample. These scores were paired scales for
each of the four dimensions. The inter-item correlations for the paired scales were significant,
ranging from .40 to .72, so the scores were summed to calculate a raw dimension score for each
rater for novelty, interest, clarity, and ability to understand. The correlations between raters for
these four scores were significant, ranging from .47 to .79. Each rater’s scores on each of the
dimensions were standardized, and these z-scores were summed across raters to form the final
dimension scores. A maximum likelihood factor analysis on the four final dimension scores
yielded a single factor accounting for 56% of the variance (see Table 3), with Clarity having
the highest loading of the four dimensions. Cronbach’s alpha was used to check the internal
consistency of the four assessment dimensions; alpha was calculated to be .83.
Differences between Treatment Groups
Descriptive statistics for the summed standardized Photo Story scores are presented in Table
4. A Shapiro-Wilk Test indicated that the data did not deviate significantly from normal (p >
.05), and skewness and kurtosis values were acceptable. Group differences were tested with a
multivariate analysis of covariance (MANCOVA) with age and prior concept map experience
as the covariates. Age was selected because it was significantly related to the post-test
variables; concept map experience, though not significantly related, was selected because
previous research (e.g., Cañas et al., 2003) suggested it would be related to concept map
instruction. The MANCOVA (see Table 5) showed significant effects for age but not for
previous concept map experience. More importantly, the two planning groups were
significantly different, Wilks’ Λ = .62, F(4, 21) = 3.09 p <.05. Follow-up univariate analyses
showed that the only significant effect was on clarity F(1, 24) = 3.06 p <.05, partial η2 = .113.
Table 3. Factor Loading Matrix based on Averaged Z-scores

Novelty

Factor Loading
.653

Interest

.801

Clarity

.861

Ability to understand

.665

Extraction Method: Maximum Likelihood.
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Table 4. Descriptive Statistics by Planning Group (Summed Standardized Scores)
Concept map group

Text based group

Mean

SD

Mean

SD

Novelty

.028

2.265

-.028

1.522

Interest

-.277

1.611

.277

1.830

Clarity

.515

1.560

-.515

1.922

Ability to understand

-.027

1.625

.027

1.519

Table 5. Univariate ANOVAs following MANCOVA of Dependent Variables with Age and Concept Map
Experience as Covariates
Source

Dependent
Variable
Planning
.031
Novelty
Group
Interest
Clarity
Ability to
understand
Age
.487
5.527
.003
Novelty
Interest
Clarity
Ability to
understand
Concept map .881
.708
.595 Novelty
experience
Interest
Clarity
Ability to
understand
Note: df for MANCOVA were 4, 21; for ANOVA 1, 24
Wilks’
F
Lambda
.615
3.284

p

Mean
Square
1.662
.450
13.075
.120

.821
.170
5.260
.049

.374
.684
.031
.828

.033
.007
.180
.002

48.214
11.706
14.756
2.392

23.805
4.412
5.936
.969

.000
.046
.023
.335

.498
.155
.198
.039

.638
3.218
7.602
3.263

.337
1.213
3.058
1.321

.567
.282
.093
.262

.014
.048
.113
.052

F

p

Partial η2

Discussion
In this study it was hypothesized that using concept mapping to support organization in
planning a photo story would improve the creativity demonstrated in a photo story product.
Results indicated that, after controlling for age and previous concept map experience, photo
stories in the concept map group were rated as significantly more creative than those in the text
based planning group. The specific difference between the groups was in terms of clarity. Why
would concept mapping increase clarity as opposed to the other dimensions of novelty, interest,
and ability to be understood? Concept mapping involves making story elements and their
relationships explicit; this may have helped participants avoid common pitfalls such as omitting
key information or failing to indicate connections. Novelty, interest, and understandability may
not be directly affected by concept mapping, but may over a longer term improve through
increased clarity. It should be noted that clarity was the highest loading item in the factor
analysis (see Table 3), which suggests that clarity is central to the construct of creativity. It
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would seem that participants in the concept map group were better able to communicate their
messages clearly within their photo stories. While we would not argue that clarity is all that
creativity is, we do see clarity as a necessary prerequisite for communication with and
understanding by the viewer.
Limitations and Future Directions
Two limitations of this study were that the sample was relatively small and the treatment only
comprised one three-hour session. As others have concluded, “when concept mapping is used
in a course of instruction, it is better that it be an integral, on-going feature of the learning
process, not just an isolated ‘add-on’ at the beginning or end” (Canas et al., 2003, p. 64). Future
studies should employ larger samples and carry out the planning instruction over a longer
period of time. If this research were to be conducted in a school environment, it would be
possible to include concept mapping as an ongoing component of learning. However, to gather
the necessary sample size in a school environment may entail multiple teachers giving
instruction of one type or another without random assignment, and having varying
technological capabilities. Given more time to spend using concept mapping for narrative
development along with a larger sample it is plausible that the effect of concept mapping on
creativity would be more easily observable.
Conclusions and Recommendations
This research was prompted in part by the recommendation by Nesbit and Adesope (2006),
that “more research is needed on the effectiveness of concept mapping as a pre-writing activity”
(p. 435). The current study posed a previously untested hypothesis, and found that compared
with text-based planning, concept mapping had a positive effect on narrative development. The
generalizability of these findings could be increased by undertaking similar research with larger
sample sizes and different populations outside of Faculties of Education. Although the results
need to be replicated, the suggestion that concept mapping aids clarity in narrative development
adds to the limited research on the use of concept mapping as a pre-writing activity.
With current technology and the rise of social media, audiovisual communication is now an
everyday practice. Creativity is what differentiates the plethora of video content that is
mundane or crassly amusing, from quality content that is novel and comprehensible. This
research evaluated the effects of planning method on the creativity demonstrated in photo story
production, and found that concept mapping had a significant effect on clarity demonstrated in
the photo stories produced.
References
Boscolo, P., Gelati, C., & Galvan, N. (2012). Teaching elementary school students to play
with meanings and genre. Reading & Writing Quarterly, 28, 29–50.
Bruner, J. (1990). Acts of meaning. Cambridge, MA: Harvard University Press.
Cañas, A. J., Coffey, J. W., Hoffman, R. R., & Novak, J. D. (2003). A Summary of Literature
Pertaining to the Use of Concept Mapping Techniques and Technologies for Education

This is an Accepted Manuscript of an article published by Taylor & Francis in Creativity Research Journal on 22 Feb 2016,
available online: http://www.tandfonline.com/10.1080/10400419.2016.1125263

Effects of Concept Mapping

9

and Performance Support. Education and Training (pp. 1– 108). Pensacola FL.
Retrieved from www.ihmc.us
Carson, S. H., Peterson, J. B., & Higgins, D. M. (2005). Reliability, validity, and factor
structure of the creative achievement questionnaire. Creativity Research Journal, 17,
37–50.
Cropley, A. J. (2000). Defining and measuring creativity: are creativity tests worth using?
Roeper Review, 23, 72–79.
Cropley, A. (2006). In praise of convergent thinking. Creativity research journal, 18, 391404.
Cropley, D., & Cropley, A. (2008). Elements of a universal aesthetic of creativity.
Psychology of Aesthetics, Creativity, and the Arts, 2, 155–161.
Hsu, C., & Chang, I. (2009). The Relationship between computer-based concept mapping and
creative performance. Asian Journal of Arts and Sciences, 2, 16–36.
Mumford, M. D. (2003). Where have we been, where are we going? Taking stock in
creativity research. Creativity Research Journal, 15, 107-120.
Nesbit, J. C. & Adesope, O. O. (2006). Learning with concept and knowledge maps : A metaanalysis. Review of Educational Research, 76, 413–448.
Novak, J. D. (2010). Learning, creating, and using knowledge: Concept maps as facilitative
tools in schools and corporations. Taylor & Francis.
Novak, J. D., & Cañas, A. J. (2008). Theory Underlying Concept Maps and How to Construct
and Use Them. Florida Institute for Human and Machine Cognition, Pensacola Fl,
www.ihmc.us. [http://cmap.ihmc.us/Publications/ResearchPapers/T
heoryCmaps/TheoryUnderlyingConceptMaps. htm], 1–36.
Rice, D. C., Ryan, J. M., & Samson, S. M. (1998). Using concept maps to assess student
learning in the science classroom: Must different methods compete? Journal of
Research in Science, 35, 1103–1127.
Plotnick, E. (1997). Concept Mapping: A graphical system for understanding the relationship
between concepts. ERIC Digest, 1-7.
Robin, B. R. (2008). Digital Storytelling: A powerful technology tool for the 21st century
classroom. Theory Into Practice, 47, 220–228.
Sharples, M. (2002). How we write. Taylor & Francis.
Silvia, P. J., & Berg, C. (2011). Finding movies interesting: How appraisals and expertise
influence the aesthetic experience of film. Empirical Studies of the Arts, 29, 73–88.
Sternberg, R. J., & Lubart, T. I. (1999). The concept of creativity: Prospects and paradigms.
Handbook of creativity, 1, 3-15.
Straubel, L. (2006). Character and plot nodes: Writing fiction with concept maps. In A. Cañas
& J. Novak (Eds.), Second International Conference on Concept Mapping. San José,
Costa Rica. 1–8.

This is an Accepted Manuscript of an article published by Taylor & Francis in Creativity Research Journal on 22 Feb 2016,
available online: http://www.tandfonline.com/10.1080/10400419.2016.1125263

