
September 1, 2019 
Brainstorming 

- Renewable Energy 
- Solar 
- Does weather have an impact? 

- Many people think Calgary is not a suitable location for solar panels 
- Lots of cloud 
- Dark winters 
- Lots of snow 
- Cold temperatures 
- Does Weather actually have an effect? 

September 5, 2019 
- Research Questions 

- Does weather effect solar panels? 
- Does weather damage solar panels? 
- How is efficiency of solar cells calculated? 
- How does the efficiency of solar panels differ in different location? 
- What other variables impact solar electricity generation 

September 12, 2019 
- More Research Questions 

- How do solar panels work? 
- What are solar panels made of? 
- Are there any  

November 22, 2019 
 
Title of Paper: The Effect of Weather on Solar Panels Efficiency 
 
Thesis: Solar energy is crucial for creating electricity without harmful emissions as it can 
prevent habitat destruction, combat climate change, and lead to a healthier impact on the earth. 
 
Question: How does weather, precipitation, and climate impact the amount of electricity 
generated by solar panels in Calgary? 
 
Hypothesis: Precipitation such as snow has an effect on the efficiency of solar panels, but 
there are strategies that can be used to minimize these effects. 
 
Outline: 

1) Introduction 



a) What is Renewable Energy and its importance in terms of economic and 
environmental aspects  

b) List and descriptions of renewable energies (wind energy, nuclear energy, 
thermal energy, hydroelectricity, steam) 
 

 
2) Research: Solar energy 

a) What is Solar Energy 
i) Definition 
ii) How do solar panels work 

(1) The Solar cell 
(2) The Science of Solar Panels 

b) The Evolution of Solar Energy 
i) History 
ii) How were Solar Panels created 
iii) Latest Solar Evolvements 

(1) Current Uses of Solar Energy 
(a) Cleaning water 
(b) Producing Electricity 

c) Efficiency of Solar panels 
i) What is the general efficiency of solar panels 
ii) What are the methods to improve the efficiency 

 
3) Experiment: How can we improve the efficiency of solar panels? 

a) Hybrid system between steam turbine, solar panel, and heat absorption 
b) Possible Experimental Question: How can solar panels be made to absorb more 

solar energy and be more efficient at converting solar energy into electricity? 
 
 
Good References: 

- https://www.sciencedirect.com/science/article/abs/pii/S0306261909002761 
- https://blogs.nasa.gov/spacestation/  
- https://greentumble.com/the-different-types-of-solar-energy/ 
- https://www.sciencedaily.com/releases/2019/07/190726094651.htm 
- https://advances.sciencemag.org/content/4/8/eaas9894 
- https://advances.sciencemag.org/content/5/7/eaax0763 
- https://science.sciencemag.org/content/203/4377/252 

 
 Self Assessment Rubric 

 
Now that you have selected a topic for your Research Project, please take the time to reflect on how it meets the 
criteria of the Celebration of Learning.  
Students and parents, please review the checklist below and provide a rating (1-4) in the appropriate column 
(student or parent). A rating of 1 indicates that much more work is still needed, while a rating of 4 indicates a high 
level of satisfaction and adherence to the requirements. 

https://www.sciencedirect.com/science/article/abs/pii/S0306261909002761
https://blogs.nasa.gov/spacestation/
https://greentumble.com/the-different-types-of-solar-energy/
https://www.sciencedaily.com/releases/2019/07/190726094651.htm
https://advances.sciencemag.org/content/4/8/eaas9894
https://advances.sciencemag.org/content/5/7/eaax0763
https://science.sciencemag.org/content/203/4377/252


 
Once the rubric is submitted, your mentor will provide a rating too and further feedback.

 
 
My Topic: The Efficiency of Solar Cells in Renewable Energy 

 

 

December 8, 2019 
Title of Paper: The Effect of Weather on Solar Panels Efficiency 
 
Thesis: Solar energy is crucial for creating electricity without harmful emissions as it can 
prevent habitat destruction, combat climate change, and lead to a healthier impact on the earth. 
 
Question: How does weather, precipitation, and climate impact the amount of electricity 
generated by solar panels in Calgary? 
 
Hypothesis:  

● If precipitation such as snow has an effect on the efficiency of solar panels, then the 
amount of kilowatts being produced will decrease, because solar photons will not be able 
to produce electricity through the precipitation.  

● Precipitation such as snow has an effect on the efficiency of solar panels, but there are 
strategies that can be used to minimize these effects. 

 
Procedure: 

Assessment Criteria Celebration of Learning 
Research Project – Milestone # 1  

 

Studen
t 

Paren
t 

Mento
r 

Comments 

The topic is relevant/interesting to the student, and is 
likely to hold the student’s interest for the duration of 
the project. 

4 4   

The student will need to consult multiple sources in 
exploring the topic. 

4 4   
 
 

The topic is appropriate for the student’s age level and 
for presentation to the student’s peers.  

4 4   
 
 

The topic can be investigated in the time allotted. 
 
 

4 4   

The topic is of an appropriate size for a 5-7 page paper 
(Grades 6-8) or a 7-10 page paper (Grades 9-12) 
 

4 4   



1. From the website: https://calgary.weatherstats.ca/almanac_daily.html , record the amount 
of precipitation for each day in the table titled ‘Weather’ 

a. For example, If I go to the ‘Recent Weather Events Section’, I can see on which 
days it snowed in the past few days. 

b. On November 19, there was 17 cm of Snow 
2. From this website: https://www.sunrise-and-sunset.com/en/sun/canada/calgary, record the 

sunlight time for each day in the table titled ‘Weather’ 
a. For example, On November 19, there were 8 hours and 42 minutes of sunlight 

3. Using the SolarEdge App which records the data on how much electricity the solar panels 
produce, plot this information in the table titled ‘Electricity Output’ 

a. This Experiment was conducted with 32 solar panels at a 30 degree angle 
4. Graph the Data in the ‘Weather’ table 

a.  
5. Graph the Data in the ‘Electricity Output’ Table 

https://calgary.weatherstats.ca/almanac_daily.html
https://www.sunrise-and-sunset.com/en/sun/canada/calgary


a.  
6. Compare the data from both charts, noticing any patterns between the two charts 

 
Variables: 

● Independent Variables: Precipitation (percentage) and the amount of sunlight (in minutes) 
● Dependent Variables: The amount of Kilowatts being produced 
● Controlled Variables: The angle of solar panels, Time period for recording data 

 
Introduction: 
As climate change continues to gain severity and impact the earth in various ways, it is becoming 
crucial for mankind to slow it down. Slowing down climate change is becoming increasingly 
more important as it is impacting the temperature of the earth, increasing the risk of endangered 
species, leading to extreme weather events, making Vector-borne diseases more dangerous, etc. 
Climate change is most commonly caused by the burning of fossil fuels. In the twenty-first 
century, humans burn fossil fuels to heat homes and to generate electricity. However, when fossil 
fuels are burned, harmful emissions are released into the atmosphere, ultimately leading to 
pollution and climate change. A crucial way to combat this climate change is to use renewable 
energy sources. An important example of renewable energy is solar energy. Solar panels can be 
used to harvest solar energy, with limited side-effects. It can also be noted that solar panels 
generate electricity depending on how much sunlight there's, which leads me to wonder: how 
does weather, precipitation, and climate impact the amount of electricity generated by solar 
panels in Calgary? 
 



 
Outline: 

1) Introduction 
a) What is Renewable Energy and its importance in terms of economic and 

environmental aspects  
b) List and descriptions of renewable energies (wind energy, nuclear energy, thermal 

energy, hydroelectricity, steam) 
 

 
2) Research: Solar energy 

a) What is Solar Energy 
i) Definition 

ii) How do solar panels work 
(1) The Solar cell 
(2) The Science of Solar Panels 

b) The Evolution of Solar Energy 
i) History 

ii) How were Solar Panels created 
iii) Latest Solar Evolvements 

(1) Current Uses of Solar Energy 
(a) Cleaning water 
(b) Producing Electricity 

c) Experiment 
 

3) Experiment: How can we improve the efficiency of solar panels? 
a) Hybrid system between steam turbine, solar panel, and heat absorption 
b) Possible Experimental Question: How can solar panels be made to absorb more 

solar energy and be more efficient at converting solar energy into electricity? 
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Question: How does weather, precipitation, and climate impact the amount of electricity 
generated by solar panels in Calgary? 
 
Qualitative Measures: 

● Snow on Solar panels 
○ https://calgary.weatherstats.ca/almanac_daily.html  

● Amount of sunlight (if possible to measure) 
○ https://www.gaisma.com/en/location/calgary.html 
○ https://www.sunrise-and-sunset.com/en/sun/canada/calgary 

Quantitative measures: 
● Temperature of Air 
● Angle of Solar Panels 
● Days of recording data 
● KiloWatts produced 
● Time of Sunlight 

 
 
Research Questions : 

● What is Renewable energy? 
○ https://www.nationalgeographic.com/environment/energy/reference/renewable-en

ergy/ 
○ Renewable energy is important for slowing down the effects of climate change 
○ Renewable energy is created with sources that don't release greenhouse gas 

emissions 
■ Emissions contribute to global warming 

○ Clean energy is important for: 
■ Creating jobs 
■ Making electric grids more resilient 
■ Expanding energy access 
■ Lowers energy bills 

○ Due to the increasing importance, there has been a recent wind and solar boom 
with new records 

○ For the past 150 years Humans have heavily relied on fossil fuels and greenhouse 
gas emissions have reached high levels 

○ The average temperatures of the Earths surface is increasing 
○ Climate change can lead to 

■ Extreme weather events 
■ shifting wildlife populations 
■ animal habitats 
■ rising seas 

https://calgary.weatherstats.ca/almanac_daily.html
https://www.gaisma.com/en/location/calgary.html
https://www.sunrise-and-sunset.com/en/sun/canada/calgary
https://www.nationalgeographic.com/environment/energy/reference/renewable-energy/
https://www.nationalgeographic.com/environment/energy/reference/renewable-energy/


■ Other impacts 
○ What is the Definition of Renewable energy 

■ “Virtually inexhaustible” 
■ Renewable doesn’t mean sustainable 

○ https://www.studentenergy.org/topics/renewable-energy 
■ Renewable energy us produced from sources that do not deplete or can be 

replenished within a human’s life time 
■ Most common examples are wind, solar, geothermal, biomass, and 

hydropower 
■ Contrast fossil fuels 
■ Renewable energy can be derived from the sun 

● Suns heat drives winds, with energy captured by turbines 
● Plants rely on the sun for bioenergy 

■ Geothermal energy uses 
● Internal heat, tidal energy, hydropower 

○ Context 
■ Renewable energy accounts for 13.5% of the world's total energy supply 

and 22% of the worlds electricite 
■ Important because: 

● 1. Renewable energy systems provide energy from sources that 
will never deplete. 

● 2. Renewable energy systems produce less greenhouse gas 
emissions than fossil fuel energy systems. 

■ Renewable is better for the environment 
● Less emissions 

● What are some different types of Renewable Energy, and which are most 
prominent? 

○ Nrdc- https://www.nrdc.org/stories/renewable-energy-clean-facts 
○ Renewable Power is gain Importance and popularity 

■ Promise for a clean energy future 
■ Solar and Wind Generation is being integrated into the national electricity 

grid 
○ What is Renewable Energy 

■ Known as clean energy 
■ Comes from natural sources that can constantly be replenished 
■ Example Sunlight and wind 
■ Can be used for heating, transportation, lighting, etc 
■ Renewable account for ⅛ of US generation 

○ Types of Renewable Energy Sources 
■ Solar Energy 

https://www.studentenergy.org/topics/renewable-energy
http://www.studentenergy.org/topics/fossil-fuels
https://www.nrdc.org/stories/renewable-energy-clean-facts


● According to the National Renewable Energy Laboratory, “more 
energy from the sun falls on the earth in one hour than is used by 
everyone in the world in one year.” 

● Solar used to be used for growing crops, heat, and drying foods 
● Now solar is used for hear, warm water, and to power devices 
● Solar supplies more than 1 % of U.S. electricity generation 
● Solar energy has few environmental impacts except for the 

manufacturing process 
■ Wind Energy 

● Wind energy turns a turbine’s blades which then produces 
electricity 

● More than 6% of US generation and the cheapest energy source in 
certain states 

■ Hydroelectricity 
● Largest Renewable energy source in the United States 
● Relies on Fast-moving water 
● The force of the water spins the generators turbine, which converts 

it into electricity 
● Sometimes large hydroelectric plants are considered 

non-renewable 
● Mega-dams divert and reduce the natural flow and current 

○ Restrict access for animal habitats 
● Small Hydroelectric plants do not cause as much damage to the 

environment 
■ Biomass Energy 

● An organic material that comes from plants and animals 
○ Includes crops, waste wood, trees 

● The burning of biomass can generate electricity with a steam 
turbine 

● Often mistaken as clean, renewable, and greener 
● Recent studies show that biomass from forests may actually 

produce higher carbon emissions than fossil fuels 
● Has negative consequences for biodiversity 
● Some forms could serve as a low-carbon option 
● Sawdust and chips from sawmills may decompose and release 

carbon  
■ Geothermal Energy 

● Using the heat of the earth’s core 
● Drilling deeps wells can bring hot underground water to the 

surface as a hydrothermal resource 

https://www.nrel.gov/workingwithus/re-solar.html


● Hydrothermal can be pumped through a turbine to generate 
electricity 

● Geothermal plants have low emissions if the steam and used water 
is pumped back to the reservoir 

● Risk of increasing earthquakes 
■ Ocean 

● Tidal and Wave energy is still being developed 
● The ocean is ruled by the moon’s gravity 
● Certain Tidal energy may harm wildlife 
● Wave power relies on dam-like structures or ocean anchored 

devices below the surface 
○ Renewable Energy in the Home 

■ Solar Power 
● The sun’s rays can be used to power a house 

○ Through PV cell panels 
○ Passive Solar Home design 

■ Welcome in sun through south-facing windows 
■ Retain warmth through concrete, brick, tiles, or 

other materials that can store heat 
○ Scientists are working on advances to blend form and 

function 
■ Solar skylights 
■ Roof shingles 

■ Geothermal Heat pumps 
● New version of heat pumps in coil in the back of fridges 
● Geothermal, Geoexchange pumps use the temperature of the earth 

to cool and warm houses 
● Expensive but pay off in 10 years 

■ Small Wind Systems 
● Backyard wind 

● What is Solar Energy? 
○ https://news.energysage.com/what-is-solar-energy/ 
○ The most abundant energy source on Earth 
○ Renewable source 
○ Key points 

■ Solar energy comes from the sun and is primarily captured with solar 
panels 

■ The photovoltaic effect- the mechanism by which silicon solar panels 
harness the sun’s energy and generate electricity 

○ What is it and how does it work? 

https://news.energysage.com/what-is-solar-energy/


■ Each sun particle is called a photon 
■ Is the source responsible for weather and energy systems on earth 
■ The amount of solar energy that hits the planet each hour can theoretically 

fulfill global energy needs for one year 
■ The sun is a nuclear reactor 

● In the sun’s core, nuclear fusion reactions produced energy that 
radiates outward from the sun in the form of heat and light 

● Solar power can be converted using photovoltaics 
■ The cost of solar panels is falling which means it is more available 
■ Solar is clean and renewable energy source 

○ Harnessing solar energy for usable power 
■ The two main ways to use energy from the sun 

● Photovoltaics 
○ Much more common for small-scale projects 

● Solar Thermal Capture 
○ Used for massive electricity production 

■ Lower temperature variations of solar thermal projects are used for 
cooling and heating 

■ Solar is fastest growing and cheapest sources  
■ Economic benefits continue to improve 
■ Environmental perks as a renewable energy source 

○ Photovoltaic Solar energy 
■ Solar panels convert sunlight into electricity that can be used and stored 

immediately 
■ To convert solar into electricity they use the photovoltaic effect 
■ Sunlight strikes a semiconducting material, normally silicon, which 

knocks electrons loose. This sets them into motion generating an electric 
current that can be captured with wiring 

● The current is a direct current and is the converted to AC current 
known as alternating current 

○ Solar Thermal 
■ Captures the heat from solar radiation and directly uses the heat 
■ There are three general types of solar thermal energy 

● Low-temp: heating and cooling 
○ By means of climate control 
○ Passive solar building design 

● Mid-temp: heating water 
○ Solar hot water heating systems 
○ Heat is captured from rooftop collectors 

● High-temp: electrical power generation 



○ Used for generating electricity on larger scale 
○ In solar thermal electricity plants, mirrors focus the sun’s 

rays on tubes containing a liquid that can hold heat energy 
○ Concentrated solar power 

● How can we harvest solar energy/ How do solar panels work? 
○ https://www.livescience.com/41995-how-do-solar-panels-work.html 
○ Solar panels work by allowing photons (particles of light) to knock electrons free 

from atoms 
○ This generates a flow of electricity 
○ Solar panels have many small units known as photovoltaic(means that they 

convert sunlight to electricity) 
○ These cells linked together make up a solar panel 
○ Each photovoltaic cells is a sandwich made up of two slices of semiconducting 

material, commonly silicon 
○ The photovoltaic cells must establish an electric field which occurs due to 

opposite poles, and when opposite charges are separated 
○ Scientists give each slice a positive of negative charge 
○ Often the seed phosphorus into the top layer of silicon, adding more electrons 
○ The bottom layer is seeded with boron resulting in a positive charge 
○ This makes an electric field between the layers of silicon 
○ So, when a photon of sunlight knocks an electron free, the field will push the 

electrons out of the silicon junction 
○ The other components then turn these electrons into power 
○ Metal conductive plates collect the electrons and transfer them to wires 
○ Recently, researchers produced ultrathin 

■ Flexible solar cells that are 1.3 microns thick 
■ The cells are so light they can sit on top of a soap bubble 
■ Produce energy with as much efficiency as glass based solar cells 
■ 2016 Organic Electronics 
■ More flexible solar cells can be integrated into architecture, aerospace 

technology, or wearable electronics 
○ Other solar power technology 

■ Include solar thermal and concentrated solar power 
■ Create electricity or heat water or air  

● How was Solar Energy Discovered? 
○ https://news.energysage.com/the-history-and-invention-of-solar-panel-technology

/ 
○ When was solar energy first used? 

■ First used by humans as early as the 7th century B.C.  
■ Humans used sunlight to light fires 

https://www.livescience.com/41995-how-do-solar-panels-work.html
https://news.energysage.com/the-history-and-invention-of-solar-panel-technology/
https://news.energysage.com/the-history-and-invention-of-solar-panel-technology/


■ In the 3rd century the Greeks and Romans harnessed solar power with 
mirrors for religious ceremonies 

■ These mirrors were referred to as burning mirrors 
■ The concept of sunrooms in buildings 

● Massive windows 
● Direct sunlight in a concentrated area 

○ When were solar panels invented? 
■ French scientist Edmond Becquerel 

● Determined light can increase electrical generation when 2 metal 
electrodes were placed in conducting solution 

● Known as the photovoltaic effect 
● Influential in developments with selenium 

■ 1872, Willoughby Smith 
● Discovered selenium had photoconductive potential 
● Led to 1876 

■ 1876 
● William Grylls Adams’ and Richard Evans Day’s 

○ Discovery that selenium creates electricity when exposed to 
sunlight 

■ 1883 
● Charles Fritts  

○ Produced the first solar cells made from selenium wafers 
■ 1954 

● Daryl Chapin, Calvin Fuller, Gerald Peason 
○ Creation of the silicon photovoltaic(PV) Cell at Bell Labs 

in 1954 
○ Other major events in the history of solar energy 

■ Solar Panels in outer space 
● 1958, Vanguard I 
● Vanguard II 
● Solar was used to power satellites 
● 1966, NASA launched the world's first Orbiting Astronomical 

Observatory 
■ Solar Residence 

● 1973, U of Delaware 
● building integrated photovoltaics (BIPV) – the array didn’t use 

solar panels but instead had solar integrated into the rooftop, 
similar to the design for Tesla’s new roof product 

■ Solar Conversion efficiency 

https://news.energysage.com/tesla-solar-panel-roof-the-next-solar-shingles/


● 1957-1960 Hoffman Electronics, efficiency record from 8% to 
14% 

● 1885 University of South Wales achieved 20% efficiency for 
silicon cells 

● 1999 National Renewable Energy Laboratory solar cell with 33.3% 
efficiency 

● 2016 U of South Wales reached 34.5 % efficiency 

 
 

Celebration of Science Experimental Project - Milestone # 2 
Self Assessment Rubric  

 
Complete the appropriate pages from your COS handbook and record the information in your logbook. Once this is 
complete, review the checklist below and initial in the appropriate column (Student, Parent, or Science Mentor) to 
confirm the listed requirements have been met.  
 

Return the completed document to your assigned mentor’s office mail box.  Your teacher will review and track 
your progress and provide you feedback in a timely manner. 
 

 
 
 
 
 

Assessment Criteria Stude
nt 

Paren
t 

Teache
r 

Comments 

All important terms have been defined.  3.5 3 3.5 Terms are well defined. This will ease 
the writing and ecusting sections of the 
project. 
 
 

All research questions have been clearly answered. 4 4 4 
 

 
 
 

The background research enables you to make a 
prediction of what will occur in the experiment.  

4 3 4  
 
 

All relevant math required for your experiment has been 
included 

 
 

No 
math 

  
The math has not applied yet, but it will 
possibly needed it during experimental 

part. 

The introductory paragraph, which clearly states the 
Scientific question, has been included.  

3 3 3  

Information copied from other sources has been 
referenced appropriately. 

 
4 3.5 3 

This will be  done more appropriately 
during milestone#3  



 
 
 
 
Part 1: Variables:  

 
Part 2: Hypothesis 

 
 
  

Requirements for Variables Stude
nt 

Pare
nt 

Teach
er 

Comments 

The independent (manipulated) variable is measurable 4 4 4  
 
 

All relevant dependent variables have been identified, and they are 
all caused by and are dependent (responding) on the independent 

variable. 

4 3.5 4  
 
 

All dependent (responding) variable(s) are measurable 4 4 4  
 
 

All relevant controlled variables have been identified 
 
 

4 3 3.5 There is a possibility, more controlled variable 
be added during the experiment 

All controlled variables can be held at a steady value during the 
experiment 

 

4 3 3.5  

Requirements for Hypothesis Stude
nt 

Pare
nt 

Teach
er 

Comments 

The hypothesis is based on information contained in the 
background research 

4 4 4  
 
 

The hypothesis contains the independent (manipulated) and 
dependent (responding) variables 

4 4 4  
 
 

The hypothesis is worded so that it can be tested in the experiment 
3 4 3.5  

 
 



Part 3: Procedure 

 
 

February 3, 2020 
 
 
 
 
 
 
 
 
 
 
 
 
 
Celebration of Science Experimental Milestone # 3 – Data Analysis and Rough Draft of Paper 

Complete the appropriate pages from your COS handbook and record the information in your logbook. Once this is 
complete, review the checklist below and initial in the appropriate column (Student, Parent, or Science Mentor) to 
confirm the listed requirements have been met.  
 

Return the completed document to your assigned mentor’s office mail box. Your teacher will review and track your 
progress and provide you feedback in a timely manner. 
 

Requirements for Procedure 
Stude
nt 

Pare
nt 

Teach
er 

Comments 

A description and sample size is included for all experimental and 
control groups 

3 3.5 3  
 
 

A step-by-step list of all procedures is included 
3 3.5 3.5 

 
 
 
 

A description of how to change the independent (manipulated) 
variable is included, as well as a description of how to measure the 

change. 

3 3.5 3  
 
 

 
An explanation of how to measure the resulting change in the 

dependent variable(s) is included. 

3 3.5 3  

 
An explanation of how the controlled variables will be maintained 

at a constant value is included. 

3 3.5 3  

 
The number of times the experiment will be repeated is indicated 

and is appropriate. 

3 3.5 3  

 
Can another individual duplicate the experiment based on the 

experimental procedure written? 

3 3.5 3  

 
If you are doing an engineering or programming project – a number 

of preliminary designs have been completed.  

None  NA  



Part 1: Tables  

 
 
 
 
 
 
 
 
 
Part 2: Graphs 

Requirements for Tables  
 

Stude
nt 

Paren
t 

Teach
er 

Comments 

Sufficient data has been collected and recorded within the 
table to know whether the hypothesis is supported. 

4 4   
 
 

The data within the table is accurate. 4 4   
 
 

The data has been summarized with an average, if 
appropriate. 

4 3   
 
 

The table specifies metric units of measurement for all 
data. 

 
 

4 4   

Any calculations have been verified to be correct and a 
sample is shown. 

 
 

3 2   

Requirements for Tables  
 

Stude
nt 

Pare
nt 

Teach
er 

Comments 

The appropriate graph type for the data being displayed has 
been selected 

4 4   
 
 

The graph has a descriptive title 
3 3.5   

 
 

The independent (manipulated) variable is on x-axis and the 
dependent (responding) variable is on the y-axis. 

2 3   
 
 

The axes have been labeled correctly and specify the 
correct metric units of measurement. 

 
3.5 4   

The graph has a proper scale (the appropriate high and low 
values on the axes). 

 
3 2.5   

The data is plotted correctly and clearly 
 
 

4 4   

Trendlines have been fitted, where appropriate. 
 

4 3   



 
 
 
 
 
 
 
 
 
 
Your rough draft should contain the general form and format of your upcoming final version. Errors are expected 
and provide space to grow from the provided feedback.  
Once completed, review the checklist below and provide a rating (1-4) in the appropriate column (Student, Parent, 
or Mentor). A rating of 1 represents that significant work is needed, while a 4 rating demonstrates a high level of 
comprehension and adherence to the requirement. 
 

Requirements for Celebration of Learning Rough Draft 

 

Category 

4 
Darwin 

 

3 
High School 

Science Geek 

2 
Middle School 

Puddle Inspector 

1 
Three year-old 
Frog Collector Comments 

 
 
 

Introductio
n 
 

 
 

The paper contains an 
exceptional introduction 
that grabs the interest of 

the reader and clearly 
states the scientific 

question.  
 

The question presented is 
exceptionally clear, well 
developed and is written 
as a definitive statement.  

The paper contains a 
proficient introduction 
that is interesting and 
states the scientific 

question.  
 
 

The question presented is 
a clear statement of 

position.  

The paper contains a basic 
introduction that states 

the scientific question but 
lacks interest.  

 
 

The question presented is 
somewhat clear in it’s 
statement of purpose.  

The paper contains a 
weak (or no) introduction 
of the scientific question.  

 
 
 

The question presented is 
unclear and/or is missing. 

 

 
 
 
 
 
 

 
 

 
 
 

Content, 
Quality of 
informatio

n and 
Evidence 

 
 

The ideas presented by 
the student are perceptive 
and/or carefully chosen. 
Supporting details are 
precise and/or original. 
The writing is confident 

and/or creative and holds 
the readers interest.  

 
The paper is exceptionally 

researched, extremely 
detailed, and scientifically 
accurate. The information 
presented clearly relates 
to the scientific question. 

 
 
 
 
 

The ideas presented by 
the student are thoughtful 
and/or sound. Supporting 
details are specific and/or 

apt. The writing is 
considered and/or 

elaborated and draws the 
readers interest.  

 
 

The paper is well 
researched in detail and 

the content is drawn from 
a variety of sources. The 
information presented 
relates to the scientific 

question.  
 
 

The ideas presented by the 
student are appropriate 

and/or predictable. 
Supporting details are 

relevant and/or generic. 
The writing is 

straightforward and/or 
generalized and 

occasionally appeals to the 
reader’s interest.  

 
The paper is well 

researched but shows a 
limited variety of sources. 
The information presented 

relates to the scientific 
question, but few details 
or examples are given.  

The ideas presented by 
the student are superficial 

and/or ambiguous. 
Supporting details are 

imprecise and/or 
abbreviated. The writing is 

uncertain and/or 
incomplete and does not 

appeal to the reader’s 
interest.  

 
The paper is not well 

researched. The 
information presented is 

weak or has no 
connection to the 
scientific question.  

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

The paper makes 
exceptionally critical, 

relevant and consistent 
connections between the 
research collected and the 

question.  
 

The paper makes 
consistent connections 
between the research 

collected and the 
question. 

 
 

The paper makes some 
connections between the 
research collected and the 

question.  
 
 

The paper demonstrates 
that the student, to a 

The paper makes limited 
or no connections 

between the evidence 
collected and the 

question.  
 
 

 

 

Student Parent Teac
2 
 

2.5  

Student Parent Teac
4 
 

3  

Student Parent Teac
 
3 

3  



Question The paper demonstrates 
that the student fully 

understands their topic 
and has applied the 

concepts learned in their 
research. Concepts are 

integrated into the 
writer’s own insights.  

 

The paper demonstrates 
that the student, for the 
most part, understands 

and has applied the 
concepts learned in their 

research.  
 

certain extent, 
understands and has 

applied concepts learned 
in their research 

 
  

The paper does not 
demonstrate that the 

student has fully 
understood and applied 
the concepts learned in 

their research.  

 
 

 
 
 
 
 
 

 
 
 
 

Cohesivene
ss 

The paper ties together 
information from all 

sources. The paper flows 
from one topic to the next 

without need for 
headings. 

 
 

The student’s writing 
demonstrates an 

exceptional 
understanding of the 
relationship among 

material obtained from all 
sources. 

For the most part, the 
paper ties together 
information from all 

sources. The paper flows 
well with only some 

disjointedness.  
 
 
 

The student’s writing 
demonstrates an 

understanding of the 
relationship among 

material obtained from all 
sources.  

The paper sometimes ties 
together information from 
all sources. The paper does 
not flow – disjointedness is 

apparent.  
 
 
 

The student’s writing does 
not demonstrate an 
understanding of the 
relationship among 

material obtained from all 
sources.  

The paper does not tie 
together information from 

all sources. The paper 
does not flow and appears 

to be created from 
separate issues. Headings 

are necessary to link 
concepts.  

 
The student’s writing does 

not demonstrate 
understanding of 

relationships between 
sources.  

 

 
 
 
 
 
 
 

 
 
 
 
 
 

Conclusion
s 

The paper contains an 
excellent summary of the 

topic with concluding 
ideas that impact the 

reader. 

The paper contains a good 
summary of the topic with 

clear concluding ideas. 
The conclusions introduce 

some new ideas 

The paper contains a basic 
summary of the topic with 

some final concluding 
ideas. The conclusions 

introduce no new ideas. 

The paper lacks a 
summary of the topic and 
introduces no new ideas. 

 

 
 
 
 
 
 
 
 

 

 
 
 

Mechanics 

The quality of writing is 
enhanced because it 
essentially error free.  

 
 
 

Any errors that are 
present do not reduce 
clarity and/or do not 

interrupt the flow of the 
response.  

The quality of writing is 
sustained because it 
contains only minor 

writing convection errors.  
 
 

Any errors that are 
present rarely reduce 
clarity and/or seldom 

interrupt the flow of the 
response.  

The quality of writing is 
sustained through 

generally correct use of 
writing conventions.  

 
 

Errors occasionally reduce 
clarity and/or sometimes 
interrupt the flow of the 

response.  

The quality of writing is 
weakened by the 

frequently incorrect use of 
writing conventions.  

 
 

Errors blur clarity and/or 
interrupt the flow of the 

response.  

 

 
 
 
 
 
 
 
 

 
 

In-text 
Citations 

and Works 
Cited 

The citations perfectly 
conform to the APA rules 

for formatting.  
 
 
 
 

The entries in the works 
cited perfectly follow APA 

formatting. 

The citations conform to 
APA rules for formatting 
with minor exceptions.  

 
 
 

The entries in the works 
cited follow APA 

formatting, but contain a 
few errors.  

The citations contain 
frequent errors in 

formatting, and/or do not 
follow APA rules.  

 
 
 

The entries in the works 
cited follow APA 

formatting, but contain 
frequent errors. 

The citations lack format 
and/or there are 

numerous errors in 
formatting.  

 
 

 
The entries in the works 
cited do not follow APA 
formatting and contain 

numerous format errors.  

 

 
 
 
 

Student Parent Teac
2 
 

2  

Student Parent Teac

2 
 

2  

Student Parent Teac
2 
 

2.5  

Student Parent Teac
3 
 

4  



 
 

April 7, 2020 
 

Celebration of Science Experimental Milestone # 4 – Final Draft of Paper 
Your final draft should contain the completed form and format of your paper Errors should have been  mostly 
eliminated. 
 
Once completed, review the checklist below and provide a rating (1-4) in the appropriate column (Student, Parent, 
or Mentor). A rating of 1 represents that significant work is needed, while a 4 rating demonstrates a high level of 
comprehension and adherence to the requirement. 
 

Return the completed document to your assigned mentor’s office mail box. Your teacher will review and track your 
progress and provide you feedback in a timely manner. 
 

Requirements for Celebration of Learning Final Draft 

 
 
 
 

Category 

4 
Darwin 

 

3 
High School 

Science Geek 

2 
Middle School 

Puddle Inspector 

1 
Three year-old 
Frog Collector Comments 

 
 
 

Introductio
n 
 

 
 

The paper contains an 
exceptional introduction 
that grabs the interest of 

the reader and clearly 
states the scientific 

question.  
 

The question presented is 
exceptionally clear, well 
developed and is written 
as a definitive statement.  

The paper contains a 
proficient introduction 
that is interesting and 
states the scientific 

question.  
 
 

The question presented is 
a clear statement of 

position.  

The paper contains a basic 
introduction that states 

the scientific question but 
lacks interest.  

 
 

The question presented is 
somewhat clear in it’s 
statement of purpose.  

The paper contains a 
weak (or no) introduction 
of the scientific question.  

 
 
 

The question presented is 
unclear and/or is missing. 

 

 
 
 
 
 
 

 
 

 
 
 

Content, 
Quality of 
informatio

n and 
Evidence 

 
 

The ideas presented by 
the student are perceptive 
and/or carefully chosen. 
Supporting details are 
precise and/or original. 
The writing is confident 

and/or creative and holds 
the readers interest.  

 
The paper is exceptionally 

researched, extremely 
detailed, and scientifically 
accurate. The information 
presented clearly relates 
to the scientific question. 

 
 
 
 
 

The ideas presented by 
the student are thoughtful 
and/or sound. Supporting 
details are specific and/or 

apt. The writing is 
considered and/or 

elaborated and draws the 
readers interest.  

 
 

The paper is well 
researched in detail and 

the content is drawn from 
a variety of sources. The 
information presented 
relates to the scientific 

question.  
 
 

The ideas presented by the 
student are appropriate 

and/or predictable. 
Supporting details are 

relevant and/or generic. 
The writing is 

straightforward and/or 
generalized and 

occasionally appeals to the 
reader’s interest.  

 
The paper is well 

researched but shows a 
limited variety of sources. 
The information presented 

relates to the scientific 
question, but few details 
or examples are given.  

The ideas presented by 
the student are superficial 

and/or ambiguous. 
Supporting details are 

imprecise and/or 
abbreviated. The writing is 

uncertain and/or 
incomplete and does not 

appeal to the reader’s 
interest.  

 
The paper is not well 

researched. The 
information presented is 

weak or has no 
connection to the 
scientific question.  

 

 
 

 
 
 

The paper makes 
exceptionally critical, 

relevant and consistent 
connections between the 

The paper makes 
consistent connections 
between the research 

The paper makes some 
connections between the 
research collected and the 

question.  

The paper makes limited 
or no connections 

between the evidence 

 

Student Parent Teac
 

3.5 
3  

Student Parent Teac
 
3 

3  

Student Parent Teac
3.5 4  



 
 

Question 

research collected and the 
question.  

 
The paper demonstrates 

that the student fully 
understands their topic 

and has applied the 
concepts learned in their 
research. Concepts are 

integrated into the 
writer’s own insights.  

 

collected and the 
question. 

 
 

The paper demonstrates 
that the student, for the 
most part, understands 

and has applied the 
concepts learned in their 

research.  
 

 
 

The paper demonstrates 
that the student, to a 

certain extent, 
understands and has 

applied concepts learned 
in their research 

 
  

collected and the 
question.  

 
 

The paper does not 
demonstrate that the 

student has fully 
understood and applied 
the concepts learned in 

their research.  

 
 

 
 
 
 
 
 
 

 
 
 
 

Cohesivene
ss 

The paper ties together 
information from all 

sources. The paper flows 
from one topic to the next 

without need for 
headings. 

 
 

The student’s writing 
demonstrates an 

exceptional 
understanding of the 
relationship among 

material obtained from all 
sources. 

For the most part, the 
paper ties together 
information from all 

sources. The paper flows 
well with only some 

disjointedness.  
 
 
 

The student’s writing 
demonstrates an 

understanding of the 
relationship among 

material obtained from all 
sources.  

The paper sometimes ties 
together information from 
all sources. The paper does 
not flow – disjointedness is 

apparent.  
 
 
 

The student’s writing does 
not demonstrate an 
understanding of the 
relationship among 

material obtained from all 
sources.  

The paper does not tie 
together information from 

all sources. The paper 
does not flow and appears 

to be created from 
separate issues. Headings 

are necessary to link 
concepts.  

 
The student’s writing does 

not demonstrate 
understanding of 

relationships between 
sources.  

 

 
 
 
 
 
 
 

 
 
 
 
 
 

Conclusion
s 

The paper contains an 
excellent summary of the 

topic with concluding 
ideas that impact the 

reader. 

The paper contains a good 
summary of the topic with 

clear concluding ideas. 
The conclusions introduce 

some new ideas 

The paper contains a basic 
summary of the topic with 

some final concluding 
ideas. The conclusions 

introduce no new ideas. 

The paper lacks a 
summary of the topic and 
introduces no new ideas. 

 

 
 
 
 
 
 
 
 

 
 
 
 

Mechanics 

The quality of writing is 
enhanced because it 
essentially error free.  

 
 
 

Any errors that are 
present do not reduce 
clarity and/or do not 

interrupt the flow of the 
response.  

The quality of writing is 
sustained because it 
contains only minor 

writing convection errors.  
 
 

Any errors that are 
present rarely reduce 
clarity and/or seldom 

interrupt the flow of the 
response.  

The quality of writing is 
sustained through 

generally correct use of 
writing conventions.  

 
 

Errors occasionally reduce 
clarity and/or sometimes 
interrupt the flow of the 

response.  

The quality of writing is 
weakened by the 

frequently incorrect use of 
writing conventions.  

 
 

Errors blur clarity and/or 
interrupt the flow of the 

response.  

 

 
 
 
 
 
 
 
 

 
 

In-text 
Citations 

and Works 
Cited 

The citations perfectly 
conform to the APA rules 

for formatting.  
 
 
 
 

The citations conform to 
APA rules for formatting 
with minor exceptions.  

 
 
 

The entries in the works 
cited follow APA 

The citations contain 
frequent errors in 

formatting, and/or do not 
follow APA rules.  

 
 
 

The entries in the works 
cited follow APA 

The citations lack format 
and/or there are 

numerous errors in 
formatting.  

 
 

 
The entries in the works 
cited do not follow APA 
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3  
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3  

Student Parent Teac
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Final Paper included here (as it is too long to included in this document): 

https://docs.google.com/document/d/1aHiMWHmCjs53BOHvAEY7KhRWXU-dYxOqC3UFw2UoXic/edit?usp=sha

ring  

 

May 5, 2020 

- Did Presentation in front of school 

- Awarded First Place for my Project 

 

March 1, 2021 

- Noticed that Precipitation Data is incorrect from Weather Stats Websites  

- Changed Source to Calgary Historical Climate Data Page 

- Precipitation data has been verified between multiple sources 

- Decided to include more independent Variables such as Dew Point, Wind Speed, etc 

March 3, 2021 

- Updated all graphs for full two year data 

March 4, 2021 

- Decided to disclude the additional variables and only include Temperature, Precipitation, Visibility, Solar 

radiation, Hours of sunlight, Cloud Cover 

March 6, 2021 

- Planned Presentation and Made Slides 

March 7-18, 2021 

- Completed all written aspects of the project to submit to portal 

March 18, 2021 

- Made submission to CYSF 

The entries in the works 
cited perfectly follow APA 

formatting. 

formatting, but contain a 
few errors.  

formatting, but contain 
frequent errors. 

formatting and contain 
numerous format errors.  

 
 
 
 
 
 

https://docs.google.com/document/d/1aHiMWHmCjs53BOHvAEY7KhRWXU-dYxOqC3UFw2UoXic/edit?usp=sharing
https://docs.google.com/document/d/1aHiMWHmCjs53BOHvAEY7KhRWXU-dYxOqC3UFw2UoXic/edit?usp=sharing

