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Q3 Unit 1 Earth’s Rotation, Revolution and Seasons Lab 

Pre-Lab 

 The flash light represents the rays of the sun.  Remember the more direct sunlight a location gets the more 
heat(energy) is transferred to that place. 

 When using the flash light the brighter the light the more heat(energy) is being transferred to that location.  
Brighter light can also be interpreted as more direct light. 
 

1. Mark an X near the center of the graph paper.  Shine the flashlight onto the paper from about 30cm straight above 
the X-at an angle of 90 degrees to the surface.   
 
Observe the size of the spot of light: 
Calculate the area of light: 
 

 

2. Shine the flashlight onto the X at different angles.  Keep the flashlight at the same distance.  Write down what 
happens to the size of the spot of light as you change angles. 
 

 

3. Repeat step 2, but observe just on square near the X.  Write down what happens to the brightness of the light as 
you change the angle.  The brightness shows how much energy the area receives from the flashlight.  
 
Observe the size of the spot of light: 
Calculate the area of light: 

 

4. At which angle did a square on the graph paper receive the most energy? 
 
 

5. Think about the temperatures at different times of year at your location.   
Write a hypothesis to explain the change in temperature in one location in a year. 
 In your hypothesis include and independent and dependent variable. Also include an explanation.   
 
You can use an “if….then…because…” statement. 

 

 

 

 

 

 

 

 

 



Q3 Unit 1 Earth’s Rotation, Revolution and Seasons Lab 

In this lab you will need to complete the following steps.  You will be graded on Criterion B and C. 

Criterion B: Inquiring and Design 

Criterion C: Processing and Evaluating 

 

Statement of Inquiry 

In January the Northern Hemisphere of the Earth experiences colder temperatures than in July. 

 

Your Task 

You will have an opportunity to investigate three (3) different options that are relevant to the topic of study. You can 
choose to investigate and design a lab on any of the following:  

 Distance from the sun, How does Earth’s distance from the Sun affect the temperature on Earth? 
 Angle of sunlight (Change Suns position) What would happen to the temperature if the angle between the Sun and 

the Earth was different? 
 Tilt of the Earth (Change Earth’s position)  How does the tilt of the Earth affect the seasons?  

 

For criterion B you will formulate a testable hypothesis and explain it using scientific reasoning; explaining how to 
manipulate the independent variable and collect the associated dependent variable while controlling external factors.  

For criterion C you will collect and transform data from the experiment, interpret this data and explain results using 
scientific reasoning by evaluating the validity of the original hypothesis based on the outcome of the investigation and 
discuss improvements or extensions to the method. See below the task-specific clarifications for more details 

Approaches to Learning Skills 

Inquirers 
Thinkers 
Communicators 
Social 
 

Command term definitions 

Describe: Give a detailed account or picture of a situation, event, pattern or process. 

Design: Produce a plan, simulation or model. 

Discuss: Offer a considered and balanced review that includes a range of arguments, factors or hypotheses. Opinions or 
conclusions should be presented clearly and supported by appropriate evidence. 

Interpret: Use knowledge and understanding to recognize trends and draw conclusions from given information 

Outline: Give a brief account or summary. 

Present: Offer for display, observation, examination or consideration. 

Select: Choose from a list or group. 

State: Give a specific name, value or other brief answer without explanation or calculation. 

 



Rubrics 

Criterion B: Inquiring and Designing 

At the end of year 1, students should be able to: 
i. outline an appropriate problem or research question to be tested by a scientific investigation 
ii. outline a testable prediction using scientific reasoning 
iii. outline how to manipulate the variables, and outline how data will be collected 
iv. design scientific investigations. 

*IDV = Independent Variable 
*DV= Dependent Variable 
*CV = Control Variable 

Achievement Level Level Descriptor What it looks like 
0 The student does not reach a standard 

described by any of the descriptors 
below. 

 

1-2 The student is able to: 
i. select a problem or question to be 
tested by a scientific investigation 
ii. select a testable prediction 
iii. state a variable 
iv. design a method with limited success. 

i.Select a question from the list to be 
tested that includes the IDV and DV. 
ii.Select a testable prediction based your 
IDV and DV.  Write a hypothesis. 
iii.State the IDV, DV, CV 
iv.Design a method that at least includes a 
step by step procedure. 

3-4 The student is able to: 
i. state a problem or question to be tested 
by a scientific investigation 
ii. state a testable prediction 
iii. state how to manipulate the variables, 
and state how data will be collected 
iv. design a safe method in which he or 
she selects materials and equipment. 

i.State a problem or question to be tested 
that includes the IDV and DV. 
ii.State a testable prediction based on 
your IDV and DV.  Write a hypothesis 
iii.State your variables and how you will 
manipulate the IDV and how you will 
collect data. 
iv.Design a safe method that includes 
materials and equipment in a step by step 
procedure. May no be complete 

5-6 The student is able to: 
i. state a problem or question to be tested 
by a scientific investigation 
ii. outline a testable prediction 
iii. outline how to manipulate the 
variables, and state how relevant data 
will 
be collected 
iv. design a complete and safe method in 
which he or she selects appropriate 
materials and equipment. 

i.State a problem or question to be tested 
that includes the IDV and DV. 
ii.Outline a testable prediction based on 
your IDV and DV.  Write a hypothesis 
and give a brief summary or explanation. 
iii.Outline how you will manipulate 
variables and give a brief summary.  State 
how you will collect data on your 
variables. 
iv.Design a complete and safe method 
and select appropriate materials and 
equipment in a step by step procedure. 

7-8 The student is able to: 
i. outline a problem or question to be 
tested by a scientific investigation 
ii. outline a testable prediction using 
scientific reasoning 
iii. outline how to manipulate the 
variables, and outline how sufficient, 
relevant data will be collected 
iv. design a logical, complete and safe 
method in which he or she selects 
appropriate materials and equipment. 

i.Outline a problem or question to be 
tested that includes the IDV and DV. 
ii.Outline a testable prediction using 
scientific reasoning.  Write a hypothesis 
and give a summary or explanation using 
scientific reasoning or evidence. 
iii.Outline how you will manipulate the 
variables and outline how data will be 
collected. 
iv. Design a logical and complete safe 
method with appropriate materials and 
equipment that another student could 
easily follow. 

 

 



Criterion C: Processing and Evaluating 

At the end of year 1, students should be able to: 
i. present collected and transformed data 
ii. interpret data and outline results using scientific reasoning 
iii. discuss the validity of a prediction based on the outcome of the scientific investigation 
iv. discuss the validity of the method 
v. describe improvements or extensions to the method. 

*IDV = Independent Variable 
*DV= Dependent Variable 
*CV = Control Variable 

Achievement Level Level Descriptor What it looks like 
0 The student does not reach a standard 

described by any of the descriptors 
below. 

 

1-2 The student is able to: 
i. collect and present data in numerical 
and/or visual forms 
ii. interpret data 
iii. state the validity of a prediction based 
on the outcome of a scientific 
investigation, with limited success 
iv. state the validity of the method based 
on the outcome of a scientific 
investigation, with limited success 
v. state improvements or extensions to 
the method that would benefit the 
scientific investigation, with limited 
success. 

i.Collect and present DV’s and IDV’s 
in numerical and/or visual forms 
ii.Interpret data  
iii.State how the data supports or 
rejects the hypothesis validity of a 
hypothesis based on what happened in 
the experiment 
iv.State if the method allowed for 
sufficient collection of data based on 
the outcome of a scientific 
investigation 
v.State improvements or extensions to 
the method. 

3-4 The student is able to: 
i. correctly collect and present data in 
numerical and/or visual forms 
ii. accurately interpret data and outline 
results 
iii. state the validity of a prediction based 
on the outcome of a scientific 
investigation 
iv. state the validity of the method based 
on the outcome of a scientific 
investigation 
v. state improvements or extensions 

i.Collect and present DV’s and IDV’s 
in numerical and/or visual forms 
ii.Interpret data and outline results 
iii.State how the data supports or 
rejects the hypothesis validity of a 
hypothesis based on what happened in 
the experiment 
iv.State if the method allowed for 
sufficient collection of data based on 
the outcome of a scientific 
investigation 
v.State improvements or extensions to 
the method. 

5-6 The student is able to: 
i. correctly collect, organize and 
present data in numerical and/or visual 
forms 
ii. accurately interpret data and outline 
results using scientific reasoning 
iii. outline the validity of a prediction 
based on the outcome of a scientific 
investigation 
iv. outline the validity of the method 
based on the outcome of a scientific 
investigation 
v. outline improvements or extensions to 
the method that would benefit the 
scientific investigation. 

i.Correctly collect and present DV’s 
and IDV’s in numerical and/or visual 
forms 
ii.Accurately interpret data and 
explain results 
iii.Outline how the data supports or 
rejects the validity of a hypothesis 
based on what happened in the 
experiment 
iv.Outline if the method allowed for 
sufficient collection of data based on 
the outcome of a scientific 
investigation 
v.Outline improvements or extensions 
to the method that would benefit the 
scientific investigation 



7-8 The student is able to: 
i. correctly collect, organize, transform 
and present data in numerical and/ 
or visual forms 
ii. accurately interpret data and outline 
results using correct scientific 
reasoning 
iii. discuss the validity of a prediction 
based on the outcome of a scientific 
investigation 
iv. discuss the validity of the method 
based on the outcome of a scientific 
investigation 
v. describe improvements or extensions 
to the method that would benefit the 
scientific investigation. 

i.Correctly collect DV’s, show how 
the IDV’s were manipulated and 
organized and present data in 
numerical and/or visual forms 
correctly 
ii.Accurately interpret data and 
explain results using scientific 
reasoning 
iii.Discuss how the data supports or 
rejects the validity of a hypothesis 
based on what happened in the 
experiment 
iv.Discuss if the method allowed for 
sufficient collection of data based on 
the outcome of a scientific 
investigation 
v.Describe improvements or 
extensions to the method that would 
benefit the scientific investigation. 

 

Format 

Title of Investigation: 

Question: 

Purpose: 

Hypothesis: 

Variables: 

Procedure: 

Safety: 

Materials: 

Results: 

Conclusion: 

Evaluation: 

 


