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Abstract 

This paper presents reviews on a research-based article, “Making Sense of Graphs: Critical 

Factors Influencing Comprehension and Instructional Implications,” by Susan Friel, Frances 

Curcio, and George Bright. It focuses on the complex nature of graphs and the factors that 

influence how students approach and understand graphs. The article summarized and reflected 

upon in terms of its instructional implications. 
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Research-Based Article 

In “Making Sense of Graphs: Critical Factors Influencing Comprehension and 

Instructional Implications,” the authors, Susan Friel, Frances Curcio, and George Bright, address 

graph comprehension in the context of the mathematics classroom. Friel, Curcio, and Bright 

(2014) identify translation, interpretation, and extrapolations/interpolation as the three types of 

actions that account for graph comprehension. More specifically, they address four critical 

factors that influence graph comprehension. Before addressing the four critical factors, the 

authors analyze the structures of different graphs. While different graphs (i.e. picture graphs, line 

plots, bar graphs, histograms, line graphs, pie graphs, stem plots, and box plots) may appear 

different visually, they all have similar structural components: framework, specifiers, labels, and 

background.  In fact, the structure of many of these graphs may be influenced by the structure of 

the tables used to inventory and organize the data. There are at least two ways that tables are 

used: (1) To display data or (2) to organize data in a meaningful that can easily be translated into 

a graphic representation. Creating tables with the purpose of transitioning to a graphic 

representation allows teachers the opportunity to explore the transition process as students 

evaluate the different types of graphs and identify the best graph to use.  

Questioning is another aspect that is critical to developing students’ level of graphic 

comprehension. Friel et al. (2014) argue in favor of integrating questioning as a practice that is 

used in the mathematics classroom. The National Council of Teachers of Mathematics have 

furthered this claim by arguing in favor of asking purposeful questions that develop students’ 

understanding of mathematics (National Council of Teachers of Mathematics [NCTM], 2014). 

With the purpose of questioning being to develop comprehension and make sense of the 

information provided in tables and graphs, using this strategy addresses MP1 of the Standard for 
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Mathematical Practice, which specifically focuses on developing a student’s ability to discern 

and make sense of information presented in a problem. In support of sense-making, Friel et al. 

suggest different levels of questioning as a means of developing students’ graphic 

comprehension.  

 After discussing strategies for questioning, Friel et al. analyze the four critical factors 

influencing graph comprehension. First, they focus on the purpose for using graphs. While 

graphs may be used for analyzing data or communicating information, in the classroom, Friel et 

al. argue, instruction that focused on graphing was rudimentary and procedural (2014). Friel et 

al. also call for a stronger focus on developing conceptual understanding than procedural fluency 

when addressing graphs in the classroom. In particular, they argue that graph instruction should 

be taught within a context of data analysis as a means of developing greater graphic 

comprehension and strategic competence (2014). Second, they focus on task characteristics, 

which include graph perception, which is visually focused, and judgment tasks, which are 

linguistically focused. Third, they focus on discipline characteristics, which involves the study of 

data. Specifically, they address how data is collected, presented, and interpreted. Fourth, they 

focus on characteristic of graph readers, analyzing the influences of cognitive ability, 

mathematical knowledge, and practical experience. 

 Based on this research, it is evident that a more intentional and comprehensive approach 

must be taken in teaching students about graphing. While textbooks provide the students with 

examples of data and graphs, they are usually diluted and disconnected from any real-world 

context that they student could relate to. Friel et al. argue in favor of using more effective 

instructional materials (2014). One way of supplementing the use of textbooks is by integrating 

technology. Integrating technology allows students to interact with graphing and explore the 
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process of data analysis. Learning about technology as a tool and knowing when to use it is not 

only beneficial to developing mathematically proficient students, but it also addresses MP5 of 

the Standards for Mathematical Practice (California Department of Education [CDE], 2014). 

Also, teachers need to develop their conceptual understanding of graphs and their inventory of 

instructional methods for effectively teaching graphs (Friel et al., 2014). In order to do this, 

teachers need to take responsibility for their students’ learning of mathematics and continually 

develop their understanding of the content and pedagogical competence.  
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