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PART I: BACKGROUND

Title: Impact of human population size on quality of life and the environment
Authors: Scott Cooper, Anne Galbraith, Tim Gerber, Deb Hanmer, Dan Sutherland, University of Wisconsin-La Crosse. 

Contact: Scott Cooper

Discipline or Field: Biology

Date: June 1, 2006.

Course Name: General Biology

Course Description: General Biology is an entry-level course for science majors taught in a large lecture setting of 100-140 students. The course is designed to give students a background in the fundamental concepts in biology and to prepare them for upper level courses. We focus on problem-solving skills and the ability to interpret biological data and form models based upon the theories discussed in lecture. This lesson was designed to fit into a unit on population biology and ecology. 

Executive Summary: This lesson is designed to be taught in an ecology section that also includes basic population biology.  The goal is for students to use their understanding of population growth to see how the populations of different countries will change over time.  They then combine this with the per capita consumption patterns of those countries, to get a sense of the environmental impact of population growth in each country.  To accomplish this, students are assigned specific variables to research for the USA, France and Tanzania.  They are then asked to present their results in a powerpoint slide.  Some of these slides are then presented in class, and used to initiate discussion on the roles of population size and consumption on the quality of life and impact on the environment.  A goal is for students to see that both population size and per capita consumption contribute to demands on the environment.  Students were able to make these connections and present their findings clearly.  Observations of students in class revealed that they were not as engaged in the discussion as we would like, but this isn’t that surprising for a large lecture format.  The students also did not find some concepts as interesting as we had hoped.


PART III: THE STUDY

Approach

Before the lesson, we collected the students Powerpoint slides (Figure 3).  These gave us a glimpse of what the students thought were important variables in population growth.  Good posters attempted to report the data as a graph or table, very few included text comparing the values.  In the next iteration we are going to require some analysis of the data on the slide.  Weak posters just gave a list of numbers.

 

We observed student responses during the class, but did not formally collect data.  We didn’t collect evidence after the lesson, we weren’t that far along in the development of the module.  In a different section, we asked students whether or not they would cure malaria, and what else they would do at the same time.
Findings

Overall students were engaged when they were looking at other student data and observations, but tuned out when the professor began to lecture about some of the impacts of population on global ecosystems.  There was very little discussion, mostly a handful of students volunteering an answer.  Discussion is very difficult in a lecture hall setting though.  We were not able to single out any individual discussions between groups.

 

Motivation was an issue, and we hope to make the topic more relevant and interesting for the students by focusing on a broader range of infectious diseases next time, not just malaria.  This was based on observing the students during class, when they were paying attention, and when they were chatting with their neighbors.  We don’t have evidence to explain why they were less motivated at certain parts of the module.  We will need to collect that information.
Discussion

We don’t have firm evidence of the effectiveness of the lesson.  We have circumstantial observations that the students were more engaged, and could reason through the evidence linking global population, consumption and environmental impact.  

We were pleased with the model of having students collect and analyze data out of class, and share it by projecting powerpoint slides in lecture.  We would like to integrate this into some other units in the class.  To our surprise, some of the data that we found very interesting bored the students.

The lesson appeared to be effective in getting students to at least look at and think about the data relevant to populations, consumption and impact on the environment.  Without a good measure of how they felt on the issue coming into class, it is difficult to know if the module changed anyone’s opinions.  Students seemed to be more engaged (at least they weren’t asleep), and we went into some topics in much greater detail than we did before.  Comparing 20 variables in 3 different countries gave us a lot of different questions we could address in class.  While complex, we feel it gave students some idea of the magnitude of the issues facing scientists studying public health and the environment on a global level.

 

We need to add formal pre- and post-assessment and collect some of the formative assessment observations.  We also need to modify the content to make it grab student interest more.  They just don’t care about people dying of malaria in Tanzania, or the impact of human population on the environment.  This is probably the most disheartening result of the lesson.

 

We need to determine whether or not the module lets students to discover for themselves that human population growth has a negative impact on the environment, human health and quality of life.  This could be done with pre and post-module essay and multiple choice questions, this will be the focus of our lesson study project for the next semester. 

References

We designed it mostly based upon our experience using active learning in large classes.  Cooper, Hanmer, and Cerbin (S.T. Cooper, W.J. Cerbin, D.J. Hanmer.  Problem Solving Modules in Large Introductory Biology Lectures Enhance Student Understanding.  North American Biology Teacher, 2005).  It is essentially a “collect-and-project” module, but gives the students time to do the data analysis outside of class.  
APPENDIX

Figure 3.  Examples of student posters
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