
Promoting Science Passage 
Comprehension via Concept 

Mapping Instruction     

Alpana Bhattacharya, Ph.D. 

Associate Professor of Educational Psychology 

Queens College, The City University of New York 

Alpana.Bhattacharya@qc.cuny.edu  

mailto:Alpana.Bhattacharya@qc.cuny.edu


Concept Map: Definitions 

 Concept maps are diagrams showing network 
of concept nodes connected by relational links 
(Haugwitz, Nesbit, & Sandmann, 2010). 
 

 Concept maps are schematic devices for 
representing interrelationships among a set of 
concept meanings embedded in a framework of 
propositions and two-dimensional, hierarchical, 
node-like diagrams that represent verbal, 
conceptual, or declarative knowledge in visual 
or graphic forms (Kwon & Cifuentes, 2009). 



 
Concept Mapping: Benefits 

 Haugwitz, Nesbit, & Sandmann (2010)  

 Concept maps use less text than prose format to present 

information 

 Concept maps display many relationships involving a single 

concept without rewriting the concept 

 Concept maps are easier to read because of simpler syntax 

 Concept maps allow more semantic processing in 

visualspatial working memory and avoid overloading verbal 

working memory  

 Concept maps are suitable for summarizing text passages 

because verbatim reproduction of text is not required   



Research Study: Concept Mapping Instruction 

Al Khawaldeh & Al Olaimat (2010) 

 Eleventh grade students (16 - 17 years) 

 Concept mapping (34 students) versus 
traditional instruction (36 students) 

 Cellular respiration concepts (Biology) 

 Pre-test, posttest, and delayed posttest 

 Concept mapping instruction group had 
better acquisition of science concepts 
than the traditional instruction group 



Research Study: Concept Mapping Instruction  
 Odom & Kelly (2001) 

 Eleventh grade students (Biology class) 

 Concept mapping (26 students) versus 
expository instruction (27 students) 

 Diffusion and osmosis concepts 

 Immediate and delayed diagnostic test 

 Concept mapping instruction enhanced 
learning of diffusion and osmosis more 
effectively than expository instruction  



Research Study: Collaborative Concept Mapping 
 

Haugwitz, Nesbit, & Sandmann (2010)  

 Secondary school students (13–14 years) 

 Concept mapping condition (39 groups:  123 
students) versus essay writing condition (38 
groups: 125 students)   

 Biology topics: heart function, arteries, 
capillaries, veins, and blood circulation 

 Five achievement posttests  

 Concept mapping groups got higher scores on 
posttest than the essay writing group   

 Concept mapping groups produced 
summaries containing more valid propositions  



Research Study: Collaborative Concept Mapping 

Kwon & Cifuentes (2009) 

 Seventh grade students (Science class) 

 Concept mapping (31 pairs: 62 students) 
versus self-selected strategy (40 students)  

 Topics: weathering, soil, and erosion 

 Multiple choice test (10 items) 

 Collaborative concept mapping positively 
influence science concept learning 

 Concept mapping leads to deeper 
understanding of interrelationships among 
concepts than other study strategies  



Concept Mapping Instruction 

 Instruction Phase 

 Modeling 

 Practicing 

 Summarizing 

 Assessment Phase 

 Maps 

 Questions 

 Summaries   



Instruction Phase  

 Mapping 

 Compare-Contrast: Carbohydrates 

 

 Classification: Sponges 

 

 Cause-Effect: Leaf 

 

 Summaries 















Assessment Phase  

 Mapping 

 Compare-Contrast: Fish 

 Classification: Brain 

 Cause-Effect: Disease 

 Questions 

 Fact 

 Inference 

 Summaries 



Assessment Phase:                   

Concept Map Scores  
 

 Fish: Compare/Contrast  18 points 

 

 Brain: Classification  16 points 

 

 Disease: Cause/Effect 24 points 

       _______ 

 Total 58 points 





Assessment Phase: Question Scores 

 Fish:  
 Fact Question    4 points 

 Inference Question   2 points 

 Brain:  
 Fact Question    2 points 

 Inference Question   4 points 

 Disease:  
 Fact Question    2 points 

 Inference Question   4 points 

       _______ 

  Total  18 points 



Assessment Phase: Summary Scores 

 

 Fish:       18 points 

 

 Brain:      16 points 

 

 Disease:     18 points 

       _______ 

 Total 52 points 



Compare/Contrast Map: Numerical Scoring Template 



Fish: Compare-Contrast Map  



Fish: Questions 

 



Fish: Summary 

 



Classification: Numerical Scoring Template 



Brain: Classification Map 

 



Brain: Questions 

 



Brain: Summary 

 



Cause/Effect: Numerical Scoring Template 



Disease: Cause-Effect Map 

 



Disease: Questions 

 



Disease: Summary 

 



Assessment Phase: Student Performance 



Concept Mapping Intervention: Conclusions 

 Strengths 
 

 Concept mapping 
helped students 
understand science 
content information 

 Concept mapping 
helped students 
summarize science 
content information 

 Concept mapping 
helped students 
identify and connect 
science concepts   

 Limitations 
 

 Concept map 
structure limited 
students’ ability to 
identify and connect 
all science concepts 

 Concept map had 
limited impact on 
students’ ability to 
infer about concepts 

 Concept maps had 
limited impact on 
students’ summaries    
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