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In this activity, which is typically completed during the second week of the semester, students read and 
analyze the data presented in a one-page newsletter article describing cognitive psychology research on 
study methods presented in an education workshop at an American Society of Plant Biologists annual 
meeting. Students practice identifying parts of the scientific method within the study's design and 
analyze the data presented to determine which study methods were shown to be most effective. They 
also answer questions designed to have them think about those conclusions in the context of the 
course. After a class discussion, students are broken into groups and asked to reflect on their study 
habits in light of this research and develop a study plan for the semester incorporating what they've 
learned from the research study's conclusions. 

Development: This assignment develops skills in the Problem Solver profile of the Profiles of Learning 
for Undergraduate Success (PLUS) at IUPUI/IUPUC. It serves the following purposes: 

1. Following discussions of the scientific method in both lecture and lab sections of the course, this
assignment, typically completed during the recitation section, gives students the opportunity to
apply the vocabulary and concepts we just learned to a real-world study.

2. Because the study is presented as a short summary in a newsletter, it is easy to understand and
not overly technical for this general education, freshman, gateway course.

3. As 90% of student office hour discussions in this course, especially in the first half of the
semester, center around time management and study skills rather than the actual course content,
analyzing a study that focuses on study skills allows me to subtly (or not so subtly) address some of
those issues early in the course. Students are asked to assess and critically analyze their own
approach to learning and come up with a proactive plan for success.

4. The added emphasis in the article on attempts at recall strengthening learning allows me to
emphasize the role of quizzes, exams, and other assessments in the course as learning opportunities
rather than "self esteem-lowering devices."
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While this assignment is primarily used in the gateway course for Biology majors, it is easily adapted for 
use in other courses such as first-year seminars or non-majors science courses. The discussion 
component can easily be modified for use as an individual reflection rather than a group discussion. The 
scientific method-specific questions are easily removed or adapted for more general use outside of a 
science course. 

Implementation: Following lectures and activities introducing the scientific method, students are asked 
to read the provided article: 

Archer, K. (Sept./Oct. 2015) “Plant Biology 2015: Education Workshop – Cognitive Psychology for 
Teaching Well.” ASPB News 42(5): 22. Available from: 
https://aspb.org/newsletter/archive/2015/SeptOct15.pdf. 

Students are then asked to reread the article while completing questions #1-10 of the provided 
worksheet. This may be done in groups or as individuals, or assigned as homework, depending on class 
structure and time constraints. The questions are then discussed as a class. Finally, the students are 
broken into groups and asked to complete question #11, reflecting on the study's findings and their own 
study methods, and coming up with a plan for how they will study, not just for this course but for all of 
their courses that semester. The plan must incorporate concepts provided in the article. 

Value: In addition to developing skills in the Problem Solver profile of the Profiles of Learning for 
Undergraduate Success (PLUS), the materials provide hands-on practice with data analysis of a real-
world study on the psychology of learning. This allows students to not only practice critiquing 
experimental design, analyzing data, and drawing conclusions from that data, but also allows them to 
see some of the data first-hand impacting how material is taught and presented in the course, and how 
they should be interacting with that material on a regular basis. The assignment also follows the TILT 
design format. 

Student Response: In terms of the scientific method, the students indicate that identifying the 
components of the study such as the independent and dependent variables and control groups is more 
challenging than the simplistic examples used when the concepts were first introduced in class. They 
appreciate a more real-world application of the concepts, and indicate that it is a good assessment to 
help them identify their level of mastery of those concepts. 

In terms of study skills, they enjoy the assignment but their reaction to the reflective part is often mixed, 
mostly because the assignment challenges them to modify engrained study habits that they are often 
convinced are working for them (even if they really aren't). They indicate an appreciation for the data, 
conclusions, and advice the article presents. They also find the article an interesting and engaging one to 
read in the context of the assignment, but putting that knowledge into practice by actually modifying 
their study habits often presents more of a challenge that is the focus of office hours throughout the 
semester. However, even when they have trouble putting the knowledge into practice, they often refer 
back to the article later in the semester: "I know I should be using more spaced study...." 

Limitations: The article upon which the assignment is based is from research that was presented at a 
2015 conference workshop. As such, it may become outdated as time goes on. However, this 
assignment is easily modified to incorporate a different article of a similar topic should one be identified. 
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Notes For Instructors 

This assignment develops skills in the Problem Solver profile of the Profiles of Learning for 
Undergraduate Success (PLUS) at IUPUI/IUPUC. It is designed to following discussions of the 
scientific method, but can be modified if the scientific method is not a learning objective for the 
course. While this assignment was designed for use in a general education, freshman, gateway 
science course, it is easily adapted for use in other courses such as first-year seminars or non-
majors science courses, and the scientific method-specific questions are easily removed or 
adapted for more general use outside of a science course. The discussion component can also 
easily be modified for use as an individual reflection rather than a group discussion. The 
assignment serves the following purposes:  

1. It gives students the opportunity to apply the scientific method vocabulary and concepts
just learned to a real-world study.

2. Because the study used for the assignment is presented as a short summary in a
newsletter (Archer, 2015), it is easy to understand and not overly technical.

3. This assignment is primarily used in a freshman general education course where 90% of
student office hour discussions, especially in the first half of the semester, center around
time management and study skills rather than the actual course content. Analyzing a
study that focuses on study skills allows the instructor to subtly (or not so subtly) address
some of those issues early in the course. Students are asked to metacognitively assess
and critically analyze their own approach to learning and come up with a proactive plan
for success (Chick 2013; National Research Council 2000).

4. The added emphasis in the article on attempts at recall strengthening learning allows the
instructor to emphasize the role of quizzes, exams, and other assessments in the course
as learning opportunities rather than "self esteem-lowering devices."

Following lectures and activities introducing the scientific method, students are asked to read 
the provided article (Archer 2015). Students are then asked to reread the article while 
completing questions #1-10 of the provided worksheet. This may be done in groups or as 
individuals, or assigned as homework, depending on class structure and time constraints. The 
questions are then discussed as a class. Finally, the students are broken into groups and asked 
to complete question #11, reflecting on the study's findings and their own study methods, and 
coming up with a plan for how they will study, not just for this course but for all of their courses 
that semester. The plan must incorporate concepts provided in the article. 
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Name ___________________ 

BIOL-K101 Scientific Method Exercise – How Should You 
Study? 

Purpose 
By the end of this assignment, you should be able to identify parts of the scientific method in the 
experimental design of a real-world experiment. You will also be able to analyze a graph of data 
from the research and draw conclusions, indicating whether hypotheses were disproven or 
failed to be disproved. In the process of learning about this research, you will also reflect on 
your own study methods and, in light of the conclusions of this study and other advice given in 
the article, develop a plan for studying for your classes that utilizes this information. 

Task 

Read the following article (provided by your teacher in PDF format or as a class handout), then 
answer questions #1-10. Wait for instructions before answering #11. Go ahead and start 
thinking about #11 if you are waiting, but don’t write anything down until instructed. 

Article 
Archer, K. (Sept./Oct. 2015) “Plant Biology 2015: Education Workshop – Cognitive Psychology 

for Teaching Well.” ASPB News 42(5): 22. 

Questions 
Cognitive psychologist Nate Kornell from Williams College compared the effectiveness of 
massed versus spaced studying. 

1. Define massed study.
2. Define spaced study.
3. Study participants were asked to hypothesize which of the study techniques helped them

learn more.  Which was the most common hypothesis (labeled “Responses” in the figure
shown in the article)?

4. What is the independent variable for this study?
5. What is the dependent variable?
6. What would you identify as the control group in this study, and why?
7. Did the study disprove or fail to disprove the most common hypothesis (see #3 above)?
8. Why should you mix problems with certain solution strategies with problems from

previous lessons?
9. Why do you think the instructor for this course gives weekly quizzes, based on the

information given towards the end of this article?
10. According to the article’s conclusions, what three things should students do to learn

most effectively?
11. In your groups, discuss each person’s study methods.  To get the most out of the

discussion, be very honest!  Then work as a group to help each student modify their
study plan, based on the information you learned from this article.  Remember, these
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techniques apply to ALL of your courses, not just biology, so your plan should 
incorporate all of your coursework!  Below, describe your plan and the changes you will 
make in your study methods for the remainder of the semester.  Be specific!! 

Criteria For Success 
The answers to questions #1-10 are each worth two (2) points. The answers can be identified in 
the article and you will be graded on the accuracy of your answer. Be sure to answer all parts of 
the question! 

Question #11 is worth ten (10) points. All students are expected to participate in a group 
discussion. Your answer should describe: 

• Your current approach to studying. Do you used spaced study? Massed study? A
combination of both? Does your study method differ from course to course?

• How can you modify your current habits to incorporate more spaced study? Give
me an example study schedule for one day of studying as an example. Include times in
your schedule.

• What other study tips, besides using spaced study were given in the article? List
those study methods, and tell me how you will use them. For example, the article
mentions the importance of recalling information frequently as a way of strengthening
learning. What are some ways that you can practice recalling information when you
study?
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