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Research Question Activity
Asking a good research question is key to a good scientific study. Questions that are either too open or too narrow won’t give you interesting results. Remember, the goal of your research isn’t to describe the scientific perspective (although you’ll need to know that yourself) but rather to find out what students think about a particular geologic topic.
1. On your own, divide the 6 research questions listed below into three groups: excellent, okay, and needs improvement. There is more than one way to do this. These questions are what is being researched, not what is being asked on a questionnaire to students.
a. What do college students think about the history of Earth?
b. Do college students think that people and dinosaurs lived at the same time as each other?

c. What are the five events that college students think are most important in Earth’s history?

d. How do college students describe tiktaalik?
e. When do college students think that animals first evolved?

f. When asked to draw a dinosaur, what characteristics do college students tend to draw?

	Excellent
	Okay
	Needs improvement

	
	
	


2. Compare the way you divided the questions with other members of your group. In your group, work together and come up with a single way to divide the questions.

	Excellent
	Okay
	Needs improvement

	
	
	


3. Summarize the characteristics that caused you to rank questions as not “excellent.” If you have time, brainstorm in the space below ways to improve the questions that you ranked lowest.

4. Read each other’s research questions and write recommendations on the paper about how to improve them. Even if you think the question is excellent, you should come up with a comment or suggestion. All research questions should start something like: “What do college students think about…”
Name: ______________________________

Questionnaire Activity
Asking a good question on a questionnaire is essential to collecting good data. If your question is unclear, too broad, too narrow, or doesn’t match your research question, you are not going to get good results.

1. In your group, divide the 6 questionnaire questions listed below into three groups: excellent, okay, and needs improvement. There is more than one way to do this.

a. What do you think about the history of Earth?

b. On the blank timeline below, label the following three events: dinosaurs evolve, dinosaurs go extinct, people evolve.
c. When do you think coelacanths lived?

d. Examine the picture of the tiktaalik. Would you classify it as a fish or amphibian? Explain your answer by describing at least three observations you made.
e. When did animals first evolve?   A. 4.6 billion years ago   B. 3.5 billion years ago   C. 500 million years ago   D. 100 million years ago   E. 6000 years ago   Explain your choice.
f. Examine the map of North America. Color in how far you think glaciers reached during the last Ice Age.
	Excellent
	Okay
	Needs improvement

	
	
	


2. Summarize characteristics of what you ranked as “excellent” research questions.

3. Write 3 questionnaire questions that would help you answer the research question “Do college students think that people and dinosaurs lived at the same time as each other?”. You may use one of the examples given if you like.

4. Read each other’s questionnaire questions and write recommendations on the paper about how to improve them using the guidelines given. Even if you think the question is excellent, you should come up with a comment or suggestion.
Guidelines for Evaluating Questionnaire Questions

Write suggestions and changes directly on the questionnaire or in the margins of this paper.

Will answering the questionnaire question(s) answer the research question?     Yes     No

(This is very important! If they don’t, then one of them needs to be changed)
Will the data be reasonable to analyze in order to answer the research question?     Yes     No

Overall, is the format of the question the best option?     Yes     No

Suggest how it could be changed (e.g. open response, make a list, draw a picture, label a diagram, fill out a timeline, etc.)

For open response questions:

Is the question clear?     Yes     No

Is the question specific enough to get an answer in the expected format?     Yes     No

Are students able to give a very short response that won’t give much data?     Yes     No

For multiple choice questions:

Is this the best format?     Yes     No     (remember that most previous students who used this format wish they hadn’t)
Is there a place for students to explain their answer?     Yes     No

If there is more than 1 question:

Are all questions necessary?     Yes     No     Suggest which questions can be deleted.

Guidelines for Evaluating Questionnaire Questions

Write suggestions and changes directly on the questionnaire or in the margins of this paper.

Will answering the questionnaire question(s) answer the research question?     Yes     No

(This is very important! If they don’t, then one of them needs to be changed)
Will the data be reasonable to analyze in order to answer the research question?     Yes     No

Overall, is the format of the question the best option?     Yes     No

Suggest how it could be changed (e.g. open response, make a list, draw a picture, label a diagram, fill out a timeline, etc.)

For open response questions:

Is the question clear?     Yes     No

Is the question specific enough to get an answer in the expected format?     Yes     No

Are students able to give a very short response that won’t give much data?     Yes     No

For multiple choice questions:

Is this the best format?     Yes     No     (remember that most previous students who used this format wish they hadn’t)
Is there a place for students to explain their answer?     Yes     No

If there is more than 1 question:

Are all questions necessary?     Yes     No     Suggest which questions can be deleted.

Name: ______________________________

Data Analysis and Interpretation Activity
First, you will analyze and interpret data collected by another student, and then you will look at your own data analysis.

Research question: What do college students think about how oil and natural gas form?
Questionnaire question: How do you think oil and natural gas form?

Responses: See the pieces of paper with the response of each student.

1. Take the student responses and sort them into piles. Each pile should have a theme that groups the responses together. Most (if not all) piles should have several student responses in them.

2. Create a name for each pile and a short explanation or description of how the responses in each pile fits together. Fill in the table below with your pile name, explanation, and number of responses that fit. You will likely not use all the rows.

	Pile name
	Description
	# of responses

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3. Create a graph below clearly showing your results (pile name and number of responses) from the table above. Be sure to label your axes.


Your Data Analysis and Interpretation
1. How did you analyze your data? (You may use more than one way)

• Look for themes

• Count similarities

• Group students

• Something else: 

2. Why did you choose that way to analyze your data?

3. How did you present your data? (You may use more than one way)

• Table

• Bar graph

• Pie chart

• Something else: 

4. Examine each other’s results. For each research project, discuss:


• Do the results make sense, based on the data (questionnaire responses)?

• Is there another way to interpret the results that would be clearer?

• Are the results clearly presented? Should there be better labels and explanation?


• Were there any responses that were particularly challenging to interpret?

• Do the results answer the research question? Do you want to change the research question?
5. If your group has time, begin to discuss what you think the results mean. (This is moving into the discussion of your results – it won’t be included in the Results slides of your presentation, but it will be in the Discussion slides)

	I don’t know
	From petroleum

	As fossil fuels begin to form over time, they release the oil into the ground and gas will escape and go into the air.
	It comes from microscopic plants and animals living in the ocean millions of years ago. They absorbed energy from the sun.

	I don’t know
	I don’t know

	Organic material when trapped under sediment over time it became oil
	I think oil and natural gas forms from the environment. From the dirt and soil.

	I think it is from rocks and minerals below the earth.
	Through toxins in the air. Like from factories and such.

	I think they are formed from rain mixed with fog and wind
	Through the earth’s layers. Under the earth’s crust.

	From the air and atmosphere
	By heat and pressure, and by plants and bacteria

	I think oil and natural gas come from under ground. It chemical reaction which making oil become a gas.
	Through elements that are created through natural minerals.

	I don’t know
	From the earth


Name: ______________________________

Slides Activity
In addition to the questions below, refer to the handout “Guidelines for Giving PowerPoint Presentations” previously given to you. 
Content

Is all the necessary information included? (approximate # of slides given in parentheses)

□ Title slide with at least the title of the presentation and name (1)
□ Introduction slides with the scientific perspective, the research question (2-6)
□ Methods slides with the study instrument, justification, study population (2-3)
□ Results slides(s) with tables and/or graphs (1-2)
□ Discussion slides (may include the meting of the results, answers to the research question, why it is interesting, how it fits into a bigger picture, recommendations, changes to study, future work) (3-5)
□ Conclusions slide, summarizing findings and answering the research question (1)
□ Reference slide (1)
Slides

□ Are phrases used instead of long sentences?

□ Does each slide have its own topic and title?

□ Is the amount of text appropriate, guiding the presentation without being too little or too much?

□ Are slides appealing to look at and easy to read?

□ Do some slides contain pictures and/or graphs?

□ Does the presentation focus on the research project and not just on the scientific background?

□ Do the conclusions match the research question?

1. Examine the slides of at least two other people in your group. Write feedback on their slides based on the questions above.













