Motivating Statistical Inferences With the Use of Newspapers 





	The Curriculum and Evaluation Standards for School Mathematics (NCTM, 1989) advocate that in grades 9-12, students should be able to “construct and draw inferences from charts, tables, and graphs that summarize data from real-world situations” (p. 167).  Researchers found that based on the results from the sixth mathematics assessment of the National Assessment of Educational Progress (Kenney & Silver, 1997), students need more experience analyzing and making sense of a variety of statistical displays.  In this article, I describe a project that I developed for students in grades 9-12 that makes use of real-world statistical data presented in the print media.  


	The activities presented here take advantage of the variety of statistical representations found in newspapers.  I developed the project for prospective high school mathematics teachers in a methods class I taught at San José State University.  The general guidelines for the project are described below and the particulars of the lesson that I undertook with my methods students are provided as an exemplar of how the project could proceed with students in grades 9-12.  


	Initially, students analyze how statistics were depicted in the newspaper over the duration of several months and are challenged to find recurring topics or themes in the actual content of the articles in which statistics were presented.  In the second assignment, students not only construct and make inferences from statistics, but also confront the ramifications of the data.  In their search for real-world data, teachers must make difficult choices about what data is appropriate to introduce in the mathematics classroom.  As part of the project, I justify the selection of a particular data set for further study because the data is highly relevant to the students and may have consequences for them.


	To begin the project, collect a newspaper on a daily basis over an extended period of time.  I collected my local newspaper, the San José Mercury News every day from February 1 through March 31, 1997.  The only articles that I retained were those which included a visual representation of statistics.  Many articles merely cite statistics in the text and fail to represent numbers in some visual manner, with the aid of charts, tables, or graphs.  These articles were not included for analysis in my methods class.  In addition, I did not investigate how statistics were presented in the section of the newspaper devoted to business since I wanted students to focus on the use of statistics in “mainstream” news articles.�  The assignment that I undertook with the prospective mathematics teachers in my methods class is now provided and the results are discussed.





Looking for Patterns Across Articles


	The objectives for the first part of the project are to engage students in the study of the wide variety of statistics displayed in newspapers over an extended period of time and to motivate examination of how the use of statistics enhanced specific stories.  The articles that I collected over the course of two months were distributed among groups consisting of three or four prospective mathematics teachers.  Assignment #1 was handed out and students were asked to work together to answer the questions provided.


---------------------------------


Insert Figure 1 About Here


---------------------------------


	The first question of Assignment #1 asks students to investigate how statistics were represented over the course of two months in the print media.  Their most striking finding was how few articles actually incorporated a chart, table, or graph.  Surprisingly, of the 60 newspapers surveyed, only 16 editions of the San José Mercury News included at least one visual statistical representation, while two newspapers included two articles in which statistics were exhibited.�  It was also intriguing to note that of the 20 articles in which statistics were represented, the majority of the stories used bar graphs (12 of 20), while 6 of 20 stories incorporated either a table or line graph or both, and 3 of the 20 stories utilized a pie chart to illustrate a data set.  Five of the 20 stories included two or more statistical representations to demonstrate related data in alternative formats.  


	The second question of Assignment #1 prompted students to examine the content of the articles that incorporated statistics over the two month period to investigate which themes, topics, or current events were the most frequently highlighted by some visual statistical display.  After comparing their findings, the groups discovered that the most common theme across the 20 articles was race or ethnicity.  In six of the articles, race or ethnicity was the focal point.  Statistical data was displayed in the six stories to illustrate:  1) the ethnic composition of a local area school district; 2) the ethnic composition of AFDC recipients; 3) residential segregation in the San José area by race; 4) the University of California application trends among blacks and Latinos; 5) the drop in applications for admission among blacks and Latinos at the University of Texas-Austin since the adoption of a “race-blind” admission policy in the fall of 1996; and 6) the enrollment in engineering programs by race at the University of California at Berkeley, Stanford University, and San José State University.  


	The next most prevalent broad theme in the articles which incorporated some statistical representation was crime.  Four of the stories dealt with issues such as crime on school campuses, Californians’ view of the death penalty, the decline of the number of licensed gun dealers in the country since 1994, and increase in California’s prison population.  In the article on Californians views on the death penalty, the results of the poll were, among other categories, divided by race and ethnicity.  Three of the articles were about some issue regarding health.  Finally, the remaining seven articles were concerned with some single issue other than race/ethnicity, crime, or health.


	Three follow-up questions were also provided in Assignment #1.  The first question was intended to elicit any further comments that students may have regarding the use of statistics in newspapers over the course of time.  The final two questions focused attention on the role that statistics played to strengthen the articles and whether the statistical representations utilized in the articles accurately portrayed particular data sets.  With my methods students, I discovered that the follow-up questions served to bring closure to the initial investigations.  The prospective teachers believed that articles which incorporated a chart, table, or graph to display data were more highly visible.  Some students argued that bar graphs are an especially effective format to exhibit data and draw the reader’s attention to a particular article.  One group noticed that in several articles, tables appeared to have been inserted solely to fill space.  Interestingly, these tables were not visually appealing and did not have the same effect as the bar graphs and pie charts in terms of attracting the reader’s attention.  This finding highlights the power of particular statistical representations to attract attention, thus increasing the likelihood that more people will read it and draw particular conclusions from a data set.  With respect to the misuse of statistics in the print media, the students found one example of a line graph in which a change in the scale would have impacted the inferences that could have been made from the graph.


	The conclusions that the future secondary-level mathematics teachers derived from the charts, tables, and graphs found in the newspaper articles led to rich discussions about such divergent issues as the presentation of data in newspapers, the decision-making process involved to select articles in which statistics are incorporated, and the relative scarcity of articles which actually included statistics in some graphic format.  The assignment also inspired debate about the appropriateness of various data for inclusion in the high school mathematics curriculum.


	Without a doubt, emotionally charged discussions ensued when the statistics were highly relevant to the students.  The more interesting the data, the more the students were willing to analyze the data and draw inferences from it.  I contend that as teachers, we also have a responsibility to work with our students to help them clarify and deal with the conclusions that they make from statistics.  With this in mind, I offer the second part of the project as a example of a lesson that requires students to draw inferences from data presented and to deal with the potential consequences that these data have for their lives.


 


Extending Students to Deal With Inferences Made From Relevant Data


  	Romberg (1992) has argued that the mathematics curriculum should include the study of social and political issues to develop students’ understanding of the complexity of these issues and the role that mathematics can play to solve them.  In this part of the project, activities are provided that focus on the revamped admissions policies at the University of California (UC) and the University of Texas at Austin (UT-Austin).  At the time this project was undertaken, two articles appeared in the newspaper illustrating that these policies had appeared to benefit whites and Asians, but were detrimental to blacks and Latinos.  I briefly discuss these articles as potential resources in the mathematics classroom in which the study of statistics is used as a means to help students deal with the potentially harsh inferences that they derive from these data sets.  For high school teachers in California and Texas, these articles provided opportunities to extend students, specifically their black and Latino/a students, to become informed about how to offset the very real repercussions that these revised admissions policies had for them.  In the example provided here, the objective is to involve students in researching the application procedures of the UC, UT-Austin and other universities to resolve the inferences that can be made from the articles.  I begin by summarizing how the data were presented in these two articles.  I proceed by providing and discussing Assignment #2.


	An article that appeared in the San Jose Mercury News on February 5, 1997 entitled, “Fewer Blacks Try for UC: Anti-Affirmative Action Climate Cited as Factor in Decline” was accompanied by a bar graph illustrating University of California application trends by race in 1995, 1996, and 1997 (Lubman, 1997a).  


---------------------------------


Insert Figure 2 About Here


---------------------------------


	The percentage increase or decrease of applicants by race is highlighted above each bar graph, demonstrating that there have been increases of 17% and 11% in the number of white and Asian applicants to the UC system from 1995 through 1997, respectively.  On the other hand, in that same time period, there were cumulative decreases of 18% and 8% in the number of Latinos and blacks who applied to the nine University campuses, respectively.  The decline in applications to the UC campuses by Latinos and blacks is attributed to the passage in California in the fall of 1996 of an anti-affirmative action initiative and the UC regents’ 1995 decision to terminate the usage of race as a factor in the UC admission policy (Lubman, 1997a).


	In a separate article that appeared in March on the front page of the San Jose Mercury News (Lubman, 1997b), the undergraduate admissions and scholarship policies to stop racial preferences at UT-Austin are cited as a preview of what to expect from the UC system with regards to its reformed admissions policies.  In a bar graph provided later in the article, it is illustrated that fewer racial minorities both applied and were accepted to UT-Austin in 1997 than in 1996.  


---------------------------------


Insert Figure 3 About Here


---------------------------------


	Toward the bottom of the graphic, the number of applicants by race are provided.  While the percentage of blacks and Hispanics accepted to UT-Austin declined from 1996 to 1997 by 17% (from 54% to 37%) and by 9% (from 63% to 54%), respectively, the percentage of whites and Asians accepted at Texas increased by 9% (from 56% to 65%) and by 8% (from 60% to 68%), respectively.  This data is especially alarming considering that fewer applicants from all four populations applied to UT-Austin in 1997 than in 1996.


	Questions are given in Assignment #2 that invite students to interpret the significance of these data and then to deal with the inferences that they make from the data by learning exactly what is expected by the UC system for admission.


---------------------------------


Insert Figure 4 About Here
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	The second question is intended to engage students to confront how the new UC or UT-Austin admissions policies will impact them.  An important characteristic of this second question is that it asks students to find the information necessary to meet the new UC or UT-Austin admission requirements.  The purpose of the question is to provoke students to deal with the consequences of the new entrance policies by researching what they must do to overcome these changes.  The third question urges students to investigate the admissions policies of other universities.  The follow-up projects are provided as examples of activities that may be interesting to try with students.  


	For teachers interested in pursuing similar projects that require students to face the ramifications of relevant data, I recommend the construction of an interpretation question first.  This should be followed by  inquiries or prompts that enable students to understand what they can specifically do to overcome the potentially devastating impact that data, such as those presented in the two articles outlined, can have for them. 


	Ultimately, teachers need to use their professional judgment to decide what issues are appropriate for study in their classes based on such things as the relevancy of different issues to their students, how comfortable they are with these issues, and the level of trust and maturity that exists in their classrooms.  I put forth that we do have a responsibility to our students to select data that is relevant to them, and to help them resolve the inferences that they make from these data in a positive manner.  More importantly, teachers can offer valuable guidance and insights to students and show them that they care by not sidestepping the study of highly political issues in the mathematics classroom.





Conclusion


	This first part of this project required students to examine the portrayal of statistics in the print media over the course of several months to look for patterns in the types of stories which used visual statistical representations.  The prospective mathematics teachers in my methods class discovered that:


Bar graphs were used more frequently in the print media than charts, tables, and other graphs.


Data regarding race and ethnicity were the themes/topics most commonly displayed with a visual statistical representation over the two month time period.


The use of charts, tables, and graphs in an article increases the visibility of the article.  Bar graphs appeared to be especially effective at attracting students’ attention (most likely, this is the reason why bar graphs are used the majority of the time in the print media).  


By accentuating the visibility of an article with the use of visually displayed statistics, the likelihood is greater that the article will be read by more people.  It follows that a larger audience will then draw specific inferences from the data.


The more relevant the data were to the students, the more willing they were to analyze the data.


	   In the second part of the project, I provided a sample lesson that built on the first assignment.  My goal was to illustrate how teachers could select specific articles from the newspaper to help their students confront the ramifications of the statistics displayed in the articles.  The example activities demonstrated required students to research the revised admissions policies for the UC system and UT-Austin.  In general, the following were the goals for this part of the project:


For teachers to choose articles from the sample collected over the course of two months that are highly relevant to their students.


To ask students to analyze and interpret the statistics depicted in the articles.


To direct students to engage in research or follow-up investigations to resolve the inferences that they draw from the statistics.


	Finally, the study of real-world statistics from the print media can be viewed as an opportunity for teachers to demonstrate to their students that they are willing to help them resolve some complex and unsettling issues.  Ultimately, this is a powerful way for mathematics teachers to show their students that they care about them.


�
References





Kenney, P.A., & Silver, E.A. (Eds.). Results from the sixth mathematics assessment of the National Assessment of Educational Progress. Reston, Va: The Council, 1997.





Lubman, S. Fewer blacks try for UC: Anti-affirmative action climate cited as factor in decline. San José Mercury News, 1997a.





Lubman, S. UC can learn from colorblind policy at Texas. San José Mercury News, 1997b.





National Council of Teachers of Mathematics. Curriculum and Evaluation Standards for School Mathematics. Reston, Va: The Council, 1989.





Romberg, T. A. Further thoughts on the Standards: A reaction to Apple. Journal for Research in Mathematics Education, 23(5), 432-437, 1992. 





�
    Figure 1





Assignment #1:  Examine the newspapers collected by your group members to answer the following questions:


1.	Track the use of statistics in the articles provided.  


a). How often were charts used to illustrate statistical data?  


b). How often were tables used to represent statistical data?  


c). What types of graphs were used to depict the data and how often was each graph used in the articles?    


2.	Now look for general patterns over the time period which the articles including statistics appeared.  Are the articles connected in any way?  In what types of articles do statistics most frequently occur?    


Follow-Up Questions:





1.	Summarize several observations made in your group about your investigations about how statistics were used in the print media over the course of two months. 


2.	How were statistics used in the articles?  What does the use of statistics do to enhance the articles?  


3.	Discuss the use or misuse of statistical representations chosen for three articles in particular.  
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Assignment #2: Examine the data regarding the admissions policies for the University of California and UT-Austin to answer the following questions:


1.	What message can be derived from these statistics?


2.	Learn as much as possible about what is now necessary to be accepted for admission to a UC campus or UT-Austin.  List three things that you can do to improve your chances of being accepted at one of these institutions of higher learning?


3.	Learn about the admissions policies of other universities and colleges that you are interested in applying to for admission.  How do the admission policies of these institutions differ from the UC and UT-Austin?


Follow-Up Projects:


1.	Visit a newspaper office to investigate how decisions are made regarding the incorporation of statistics in articles.  Interview several journalists to learn how they use statistics to enhance articles.


2.	Have students track the statistics that they experience on a daily basis.  How are statistics portrayed in the articles, television shows, and radio shows that interest you?  What are your general impressions of how statistics are used in the print media and entertainment industry?  


�  To be consistent, other sections of the newspaper such as the sports pages, weather forecast, and classified advertisements were also not included for analysis.


� The sections that were analyzed daily included the main news pages, and the sections entitled, “Life,” “California News,” and “Local & State.”








