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Our quest: Use concept maps to
• Alleviate selectivity
• Encourage integration of topics

Presenter
Presentation Notes
https://www.maxpixel.net/Map-Quest-Treasure-Pirate-X-Marks-The-Spot-309928The literature on concept maps suggests an impact on the development of cognitive models and the creation of meaningful learning experiences (Wei & Yue 2017). Concept maps can help to discern patterns and to create connections among segmented topics introduced throughout the semester. This study’s proposed model is depicted in Figure 3. https://cmap.ihmc.us/
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Selectivity in learning environments (McCroskey & Richardson 2006)

Presenter
Presentation Notes
Selectivity represents tendencies of exposing oneself to, attending to, processing, retaining, and recalling only a subset of available information (McCroskey & Richmond 2006). Selectivity can impair student learning at many levels (Figure 2). In particular, selectivity limits integrative complexity, which is an individual’s tendency to perceive and process different dimensions of a given topic (Suedfeld et al. 1992). As a specific form of cognitive complexity (i.e., how complexly people think about a given topic or issue) (Conway & Gornick 2011), integrative complexity consists  of the two phases of differentiation and integration. Differentiation involves the perception of different aspects of a subject, and integration is the recognition of connections between those aspects (Suedfeld et al. 1992). Prior literature on integrative complexity (Gruenfeld & Hollingshead 1993) has conjectured on the correlation between integrative complexity and task performance. For instance, the performance of conceptual tasks and intellective tasks has been shown to correlate positively with integrative complexity (Desanctis & Gallupe 1987). This study’s premise is that enhancing integrative complexity in a course will lead to improvements in the performance of tasks within the scope of the course. 



Concept maps
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Concept maps for meaningful learning (Wei & Yue 2017)

integrative complexity:

• a critical ‘gluing’ mechanism for creating 
meaningful learning experiences within 
and beyond a given course. 

• Can advance information processing and 
decision making which are essential for 
life-long independent learning.

Presenter
Presentation Notes
Concept maps are visual models of concepts within a given domain that have been shown to facilitate meaningful learning (Novak & Musonda 1991).  Concepts refer to the building blocks of a given knowledge domain, while the relationships between the concepts are labeled to illustrate regularities and patterns that exist in the domain (Figure 1). The literature on learning suggests that concepts can enable discovery learning processes in which learners identify and describe logical propositions within a domain autonomously (Novak & Cañas, 2008). Prior literature has distinguished between state and trait integrative complexity. Trait complexity is less likely to change while state complexity is prone to environmental mediators (Harvey et al. 1961; Streufert & Swezey, 1986; Suedfeld et al. 1992). Further, research studies on integrative complexity suggest that people across the spectrum on many scales (e.g., religious or irreligious; left wing or right wing) can benefit from practices that would help them enhance cognitive complexity and counter selectivity (Conway et al. 2017; Houck et al. 2018). To enhance integrative complexity, this research study proposes the use of CM-based learning activities and assessments. To measure integrative complexity, an automated tool (Conway et al 2014; Houck et al. 2014) will be used which has been built upon a well-validated 1-7 measurement scale for integrative complexity (Baker-Brown et al. 1992). The automated tool examines two dimensions of integrative complexity: dialectical and elaborative, which indicate the extent to which converging (dialectical) or diverging (elaborative) dimensions of a given topic have been integrated (Conway et al. 2014). 
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Online 
discussion

In-class 
reflections

Programming 
exercises

Exam 
questions



Programming activity
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fun for 
students

enables using 
different media

reinforces paper 
& pencil activity

Presenter
Presentation Notes
import networkx as nximport matplotlib.pyplot as pltCM=nx.DiGraph()CM.add_nodes_from(['CRUD','Use Case'])CM.add_edges_from([('CRUD', 'Use Case')], label='helps with identifying')edgeLabels=nx.get_edge_attributes(CM,'label')plt.figure(1,figsize=(8,8))pos=nx.circular_layout(CM)nx.draw(CM, pos,arrows=True, node_size= 5000, node_color='grey',         with_labels=True, edge_color='green')nx.draw_networkx_edge_labels(CM, pos, edge_labels=edgeLabels,                             label_pos=0.5, font_size=11)plt.show()



Exam questions

6

Examine the following four concepts; when 
you see fit and logical, add a link, label the 
link, and make sure (concept 1, link label, 
concept 2) reads a meaningful statements. 
Add only necessary links, additional & illogical 
links will negatively impact evaluation of your 
work.

VUE: Tufts University
Courtesy of Rebekka Darner, Director of 
CeMast



Exam questions
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Identify one appropriate label for ideas/concepts/activities 
shown in the following pictures; then create a concept map of 
the three concepts, add links when needed, specify directions, 
and label the links so that the {concept 1, label, concept 2) 
reads a logical statement. The numbering is to separate the 
three pictures, the order of the numbers is arbitrary.

Presenter
Presentation Notes
Online discussion data were collected in six sections of an introductory IS course over three semesters. Each section’s dataset contains data from four online discussions among students, as well as the results of two familiarity surveys administered at the beginning and at the end of the semester. The results of the data analysis suggest a relationship between face-to-face interactions and patterns of online group idea sharing and integration. Understanding the structure and dynamics of interactions in online discussions can provide design guidelines to help overcome inherent familiarity fault-lines in classes, and to improve the extent and quality of peer-learning in online discussions.Student interaction in online discussions was operationalized based on the comments that students posted on each other’s ideas during four online discussions over a 16-week semester; interaction in face-to-face was measured based on a familiarity survey administered at the beginning and at the end of the semester. The survey asked students to self-report the extent to which they knew/interacted with other students at the time of the survey. ]
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Areas Feedback will focus on

Concepts -Missing key concepts
-inclusion of non-relevant concept

Relationships -Missing key relationships
-Inclusion of non-logical relationships

Qualifiers
-Incorrect label
-Inaccurate label
-Wrong direction for the relationship

Others 
(bonus points)

- new concepts (from other IT courses, 
experiences, or other disciplines)
-examples from work, other courses, 
other disciplines, or real-life 

Magnetic concepts & in-class discussions
Idea: Bekky Darner & Eric Walsh, School of 
Biological Sciences

Presenter
Presentation Notes
Online discussion data were collected in six sections of an introductory IS course over three semesters. Each section’s dataset contains data from four online discussions among students, as well as the results of two familiarity surveys administered at the beginning and at the end of the semester. The results of the data analysis suggest a relationship between face-to-face interactions and patterns of online group idea sharing and integration. Understanding the structure and dynamics of interactions in online discussions can provide design guidelines to help overcome inherent familiarity fault-lines in classes, and to improve the extent and quality of peer-learning in online discussions.Student interaction in online discussions was operationalized based on the comments that students posted on each other’s ideas during four online discussions over a 16-week semester; interaction in face-to-face was measured based on a familiarity survey administered at the beginning and at the end of the semester. The survey asked students to self-report the extent to which they knew/interacted with other students at the time of the survey. ]
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Original post: read the two articles, identify a few major concept and model major 
relationships among the concepts using a concept map.

1. List 8-10 concepts from the articles.
2. Add & label links with logical representation of the relationships among said concepts.
3. When connecting concepts & labeling links, make sure 

{ Concept 1 + Link Label + Concept 2}  
reads a logical statement that is consistent with what we have discussed in the course.

Comments: read your classmates’ post, read the concepts and relationships; provide a 
response by doing any or a combination of the following activities:

1. Identify a missing key concept (s)
2. Identify missing, wrong or mis-labeled relationships
3. Offer corrections, additions, alternatives
4. If you are adding a new key concept, provide at least one relationship with a meaningful label that connects 

the new concept to the current concepts



Future plans
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Integrative 
Complexity

Selectivity

Bottlenecks

• Reflections, programming, and exam questions have been tested.
• Activities were completed in groups.
• Students found the activities fun & helpful (post surveys)



Integrative complexity & measurement
• an individual’s tendency to perceive and process different dimensions of a given 

topic (Suedfeld et al. 1992)
• consists  of the two phases of differentiation and integration (Suedfeld et al. 1992).
• we focus on state integrative complexity (as opposed to trait) which is prone to 

environmental mediators (Harvey et al. 1961; Streufert & Swezey, 1986)
• Measurement: 

• Political Cognition Lab in the University of Montana (Conway et al 2014; Houck et al. 2014) 
• Built upon a well-validated 1-7 measurement scale for integrative complexity (Baker-Brown et 

al. 1992
• Dialectical and elaborative integrative complexity will be measured using automated 

integrative complexity measurement tool 
• We use the tool to evaluate a written 2-page course reflection document which will include all 

the areas covered in the control and treatment part of the course. 
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Bottlenecks ( Pace 2017)
1. particularly difficult for novice learners 

to comprehend
2. require extensive practice and 

guidance (decoding), as well as 
unraveling by the experts 

3. areas in which a significant number of 
students are unable to perform 
essential learning activities, or succeed 
in assessments.

13

Question: can concept maps advance 
decoding of bottleneck areas?

Presenter
Presentation Notes
by allowing students to communicate ideas on what they have learned in and beyond the classroom. Interactivity occurs when students refer to and use perspectives shared by peers, and elaborate, respond to, or propose alternative views to those shared by others
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Image Resources

• http://www.internetbillboards.net/2015/12/15/how-to-get-more-
from-online-course-discussions/

• http://www.ellenhartson.com/do-you-have-an-agenda/
• http://info.growingyourleaders.com/blog/peer-led-learning-

%E2%80%93-the-future
• http://healthymamamagazine.com/teal-tick/

16

http://www.internetbillboards.net/2015/12/15/how-to-get-more-from-online-course-discussions/
http://www.ellenhartson.com/do-you-have-an-agenda/
http://info.growingyourleaders.com/blog/peer-led-learning-%E2%80%93-the-future
http://healthymamamagazine.com/teal-tick/

	Concept Maps, Selectivity, and Learning Environments
	Selectivity
	Concept maps
	Concept Maps
	Programming activity
	Exam questions
	Exam questions
	Feedback
	Example
	Discussion
	Future plans
	Integrative complexity & measurement
	Bottlenecks ( Pace 2017)
	References
	References
	Image Resources

