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Curriculum Connection: Grade 10 Earth and Space; Climate Change. It may also be connected to Grade 9
Science, Ecosystems, and could also be used for other units, including Electricity, quite easily.

Correlational studies and their uses in science classes
An aspect of science inquiry that often does not receive enough attention in high school science is the use of correlational
studies — as opposed to experiments — for attempting to understand phenomena in nature. Correlational studies are
inquiries in which investigators try to find relationships between variables that change naturally. Experiments, on the
other hand, require that the investigator forces an independent variable to change and then measures changes in the
resulting dependent variable. In this article, we discuss how correlational studies can be used within the STEPWISE
framework — introduced in previous (2011/12) issues of Crucible — to encourage students to engage in open-ended
investigations and use their studies to inform activism in order to address STSE issues. Correlational studies are
particularly useful for investigating STSE issues because, unlike with experimentation, the choice to induce potentially
negative outcomes (e.g., cancer) would not be in the hands of the investigator but, rather, be left to others (e.g., smokers).

In many science classes, students are immersed in activities resembling experimentation that require them to follow
a recipe-style procedure and to arrive to some pre-determined conclusions. There is an apparent bias in science
education towards experimentation and away from correlational studies (Bencze, 1996). The curriculum guidelines, as
well as science textbooks, emphasize the experimental nature of science through the “scientific method” (Bencze, 1996;
Gott & Duggan, 1995). However, experiments are not always ideal when students are asked to explore issues that relate
science to technology, society and environment (STSE). Sometimes, experiments are difficult, expensive and unethical
(Bencze, 1996). Correlational studies are common in fields like astronomy, biology and ecology. For example, effects
of gravity of large planets, the predator-prey relationships, and cancer rates and smoking are just a few examples of
correlational studies that are conducted in science. But like experiments, correlational studies are not without challenges.
One of the biggest challenges is making hundreds of measurements and controlling any influencing variables. However,
correlational studies are worthwhile school science activities for engaging students, since they promote the idea that
professional scientists use multiple methods — for various purposes — to generate results. And perhaps more
importantly, students’ results and conclusions can be used to inform activism to address STSE issues.
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Climate change correlational studies in Grade 10 Academic Science
Climate Change is a unit set within the Earth and Space strand of Ontario’s Grade 10 Science curriculum. It is a unit with
many interesting controversies, and thus, excellent for exploring various STSE issues. After asking students to express
their pre-conceived ideas about climate change and showing them a few activist videos about relevant issues, they were
asked to work in groups to create surveys to study the relationships between gender and/or age to everyday actions
such as recycling, water consumption, eating habits, modes of transportation, use of electronic devices, etc. The class
decided which survey question(s) to take from each group and a master class survey was created (See Appendix A for
student-developed survey). Each student collected data from ten peers in the school and, over two class periods, students
worked collaboratively to tally the data. Under the teacher’s guidance, they summarized the data in a table to identify
correlations more easily. Each group decided to focus on one particular issue that interested them and that revealed
an interesting correlation in their primary research. From then on, students worked as a team to develop their actions
to address various issues. For example, one group was alarmed by the percentage of boys and girls in the school who
rarely ever recycle after eating lunch in the cafeteria. After finding out that poor recycling habits are an issue for both
genders, the groups decided to lobby the school administration to get more recycling bins in the cafeteria. They wrote
a letter to the principal and made morning school announcements to promote recycling.

Another group concluded that, yet again, both genders take showers that are too long (15 min. and more) with slightly
more girls taking longer showers than boys. This finding, along with students’ secondary research about overconsumption
of water in Canada and its effects on climate change, motivated the students to create informative brochures that they
handed out to their peers during lunch time. Their brochures included the results of their correlational studies, other
information that they researched using the Internet and steps that their peers could take to reduce water consumption
at home (See Appendix B for an example of a brochure).

Each group was responsible to present their results and talk about their actions in front of the class. Some other results
from the study included a strong correlation between boys and their preference for eating mostly meat, rather than
vegetables or both; and also, more boys at the school spent one hour or more a day on their video game consoles than
girls. These findings led one group to lobby the male gym teachers to talk about the effects of overconsumption of meat
on the well being of individuals, societies and environments. The other group created posters to raise awareness about
dangerous effects of overuse of electricity from playing video games on students’ health and environment.

For more information and activities related to correlational studies and ways to help students develop expertise in
this form of science inquiry, visit Professor Bencze’s website: http://webspace.oise.utoronto.ca/~benczela/Expt-vs-
Study.html#Strategies. Under “Resources,” you will find a link to “Developing skills for studies” which is full of strategies
for teachers to facilitate students through correlational studies in their classes.

Students’ response to their correlational studies and activism in science
All students completed an action project reflection in which they wrote about their use of secondary and primary research
(i.e., correlational studies) to address their STSE issue in the context of climate change. Students’ responses were
overwhelmingly positive: they felt that they addressed the issues well with their choice of action(s), their peer feedback
was constructive and many felt that certain content learning was reinforced through correlational studies and activism.
Since the students had decided on which questions to ask on the survey, which issue to explore further as a group and
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what actions to take, they felt that the whole experience was customizable to their interests, which is a great motivator
for learning. The open-ended nature of their studies added to the excitement while helping them gain a realistic
under-standing of the nature of scientific work.
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Appendix A — Student-developed climate change survey
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Age: Gender: M or F

Circle the option that best represents your action(s).

1. What mode of transportation do you use to get to school most often?
a) bus b) walk c) bike d) car

2. What kind of food do you prefer to eat most often?
a) meat b) vegetables c) meat and vegetables

3. How often do you eat out at fast food restaurants?
a) once a month b) once a week c) twice a week d) more than two times per week

4. What source of water do you drink most often?
a) tap water (filtered or not filtered) b) bottled water

5. How often do you (or your parents/guardians) wash your clothes?
a) once in two weeks b) once a week c) 2 times a week d) 3+ times a week

6. How long do you shower for on average?
a) 0 to 5 minutes b) 5 to 10 minutes c) 10 to 15 minutes d) 15 minutes or more

7. Which of these electronic devices do you use for more than 1 hour a day?
a) computer b) video game console c) television d) radio/mp3 player e) cell phone

8. After eating lunch in the school, how often do you recycle materials such as glass, aluminum cans or plastics?
a) always b) only sometimes c) rarely ever

http://www.stao.ca


Appendix B — Exemplar of a brochure to address the issue of overconsumption of water
by students at FMSS
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Student Activity

Grade 10 Academic Science

Climate Change STSE Action Project

Introduction
Climate change is one of the most important world issues that humans are facing and will continue to face in the
near future. Although some climate change is now unavoidable, we are still able to reduce our emissions and keep
the global temperature down, as long as we act quickly and responsibly. It is also our responsibility to develop tools
that will help lessen the effects of climate change in parts of the world that are disproportionately affected by the
problem, as it has been largely caused by the developed world but largely experienced in the developing world.

In this assignment, you are asked to take action to try to overcome problems relating to local climate change issues.
You will be asked to back up your action(s) with research, both secondary and primary.

Steps to Climate Change STSE Action Project
1. Carry Out Secondary Research: This is what we have been doing over the last couple of weeks. We have

been reading the “Taking Action” chapter from the book, Behind the News Climate Change: Is the World in
Danger? You also completed several independent research assignments using your textbook. We watched
several videos about climate change such as An Inconvenient Truth, Edds Word, and The Most Terrifying
Video You’ll Ever See. Most recently, we have been exploring the large Ontario government posters about
“Weathering and Climate Change” in Ontario. All of this information constitutes our secondary research.

2. Primary Research: We are going to learn more about some specific issues related to climate change by
performing a study with the students at Fletcher’s Meadow Secondary School. We will collect data on gender/
age and various actions related to climate change. The survey will hopefully helps us find out something
about the students’ attitudes, preferences and habits when it comes to actions that affect the well being
of individuals, societies and environments.

a) Survey Design: You will be guided by your teacher in working collaboratively with your home group to
come up with questions that could be asked of students at FMSS. Questions should be relatively simple
and they should allow us to collect data. The hardest part is deciding what to ask. You will have 60
minutes in class to collaboratively design the survey. We will decide on a master survey as a class.

b) Data Collection: Once we have designed a survey you will be responsible to administer 10 surveys
to students of varying age and gender in our school.

http://www.stao.ca
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Student Activity

c) Analysis of Data: We will have one (or two) 60-minute periods when we will display all of our data
for each of the questions from the survey. We will examine the data to see if there are any correlations
between gender/age and one, or more, of the actions related to climate change (i.e., is there any
correlation between gender and recycling habits, or modes of transportation?)

d) Develop your Actions: At the beginning of this unit we studied different action such as: teaching others,
lobbying, inventing, developing educational videos, raising awareness through Facebook or other
social networks, etc. You and your group will propose practical course(s) of action to address STSE
issues related to climate change. Your correlational studies should inform your activism in science.

e) Taking an Action: Once you have developed your actions, you will have to now take action This is
the exciting part! You should document your actions — this will be part of your evaluation. Whatever
action you take (for example if it’s an educational brochure) should include information from your
secondary research (i.e., the Internet, textbook and other resources) as well as your results from
your correlational study, with proper bar graphs or other graphs that visually display your data.

f) Defend Your Actions: During class your team will have 5-7 minutes to defend your actions. You will
tell us what STSE issue you studied, how it’s related to climate change and what actions your team
took to address the issue.

g) Give Feedback to Other Teams: Peer feedback is very helpful. Your teacher will give you a form and
on that form you will give feedback to teams when they present their actions.

h) Hand in Your Climate Change Action Project: Each person will have to hand in a written report after
completion of your STSE action project. Please see the evaluation sheet for a list of items that need
to be addressed in your report.

http://www.stao.ca
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Student Name: Evaluation Teacher’s Comments

Introduction to STSE issue Knowledge and
• State the issue that you and your group studied and clearly Understanding

explain its relevance to climate change
• Suggest three different actions that one can take to overcome

the problem
• Include secondary research in your introduction with proper

references (at least two different references should be sited
in your introduction) 0 1 2 3 4 5

• Introduction should be between 200-300 words 6 7 8 9 10

Summary of Your Correlational Study Thinking and
• What was the focus of your study? (i.e. is there any correlation Investigation

between gender and modes of transportation at FMSS?)
• Show the results of the survey for your STSE issue as well as

any graphs that are appropriate (label axis on your graphs)
• Summarize any correlations that you observed in one concise

paragraph (include significant data in your summary).
• This part should be between 300- 500 words 0 3 5 7 9 11 13 15

Describe Your Group’s Action Application
• What action did your group take to address the issue?
• Why did you decide on this action?
• How did the correlational study influence your action?

(i.e. make a connection between your findings and your actions)
• Include evidence of “ready-to-use” materials that your group

prepared for your activism (i.e. copy of the brochure, link to
your video, etc.) 0 5 10 15 20

Action Project Reflection Communication
• Did your actions address the issue well? Why or why not?
• Did you make good use of the secondary research (notes,

textbook readings in class, etc.) and your primary research
(your correlational study)? Explain.

• Did you present your actions in an interesting way? What did
your peers think, based on the feedback that you received
from them?

• What do you need to improve on in the future when you do
your own self-directed STSE action project? 0 1 2 3 4 5

• This part should be between 200-300 words in length 6 7 8 9 10

Climate Change STSE Action Project — Assessment and Evaluation
A written report is required by individual members of the group at the end of your action defense. Use the following list
of questions to make sure that you have all the components in your final report. You should organize your report using
the same subheadings as the ones in this evaluation sheet.
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