
Optional Summer Assignment
Independent Science Project Proposal Exploration and Research

Preparation for Science Project Assignment #1

Course Title: Intensified Sciences (Biology, Chemistry and Earth Science)

Teacher names:
Biology: Dawn McCoart, Lourdes Sotomayor, Jason Brodowski, Katherine Hedderly, Kathryn Leonard
Chemistry: Lea Bohn, Jackie Barrett, Mary Fretts
Earth Science: Stephanie Sarmiento

Teacher contact information:
You may contact your science teacher once they are assigned to you
Or Dawn.McCoart@apsva.us or Elizabeth.wood@apsva.us
Virginia Junior Academy of Sciences Co-Sponsors

You may also email these subject area expert teachers over the summer and/or during the 1st week of school if
you would like advice and feedback. Keep in mind that we do not always check email every day in the summer
and we go on vacations.  So be patient for replies. Thank you!

For Chemistry, Medicine & Health: Lea.Bohn@apsva.us Mary.Fretts@apsva.us
For all types of Biology and Environmental Projects Dawn.McCoart@apsva.us Lourdes.Sotomayor@apsva.us
For Computer Science, Math and Engineering Projects: Paul.Bui@apsva.us
For Physics Projects: Mary.clendenning@apsva.us or Christopher.cook2@apsva.us
For Earth Science Projects: Stephanie.Sarmiento@apsva.us

Purpose of Assignment:
The beginning of the school year is a busy time of adjustment to new classes, new schedules and new teachers,
forms to fill out, and things to remember. To help make this a smooth start for you, the Intensified Biology
Teachers are giving you information about the independent science project so you can think about it at your
leisure this summer before you get bombarded with many things to do in September.

Estimated time to complete Assignment: The assignment will take 2-6 hours, but can also be completed
during the 1st week of school since it is an optional assignment.

Due date and method of assessment for Assignment: ___DUE: SEPT 20, 2021. It can be completed
during the 1st week of school. This assignment will be graded and feedback given in preparation for a final
formal proposal.

Instructions: Please see attached sheet.  The Intensified Science Teachers have put together a CANVAS Class,
that you can join that has ideas, sample papers and information about the science project proposal. It is called
the Washington-Liberty Science Fair Help Site

To Enroll, go to https://apsva.instructure.com/enroll/8LXTAA

In addition, we have a group of older students called the “Science Project Mentors” who will be available for
advice and help and who will be holding workshops all year to help you through the process of writing your
paper and preparing for the VJAS conference.  Their contact information will be posted on the CANVAS site
and reminders and alerts about these workshops will be sent out via Canvas.
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Intensified Science Project Proposal FORMAT

Instructions: The proposal should be typed, follow this format and include the Bold Headings .

Before starting your proposal, read (or have with you) the Independent Science Project (ISP) Handbook found
on the Canvas help site.

Science research must go through an approval process for it to be legally authorized. Your project is no
different. For this first assignment, you are essentially requesting pre-approval for your idea, so the Proposal
must contain detailed information as to how you will be testing your hypothesis.

Please choose a Project Format that is practical and feasible for you to work on. Sometimes the hardest
part of doing the science project is settling on an idea. You want to select something that you are
interested in and will enjoy.

Choice 1-Experimental Design/Controlled Experiment(Hands-On)

These are  Hands-on  experiments  where  you  manipulate a variable in order to record and analyze your
own unique data. You will have to design and set up your experiment and have equipment/materials/supplies
approved by your teacher. Even though we can lend you some of the science equipment in the classroom, please
keep in mind that many of the supplies you will have to purchase yourselves. A parent/guardian will need
to supervise if the experiment is done at home, and safety precautions need to be taken and recorded.

Choice 2- Field Observation

You  will  use  a  qualitative  research  approach in  which  no  variables  are changed but you may still record
and analyze quantitative data. Examples include: Garden  experiments  -  e.g.  observing  cleared garden/field
areas  and  observing  succession  patterns  by allowing areas to grow, quadrat studies assessing vegetative
growth in combination with data taken from  probes or phone  apps; observing the migration patterns
of certain organisms •physiology  experiments  – e.g.  observing  a  particular  animal  behavior without
interfering (this can be done locally or via webcams). • exploring food miles and calculating
water-carbon-ecological footprints using online tools. There are more examples of student written papers
in the Canvas Science Fair help site.

You have an idea, NOW, Fill in the Template Below. Remember, the red prompts are only to guide you. Please
DELETE red prompts before submitting. You can submit 2 research plans if you are unsure of which topic you
would like to work on or you are concerned your first choice will not get approved.

Format: ___(Choice 1 or Choice 2)______ Pick only 1 choice.

Topic: _________________________ (area of study)

Problem: What is the effect of __(independent variable)____ on _(dependent variable)____?



Rationale: Describe the justification given for choosing the research problem and/or the topic under
investigation and how it demonstrates personal significance, interest or curiosity. There must be evidence of
personal input and initiative in the designing, implementation or presentation of the investigation. Your topic
must be relevant and be applied to global or local issues.

Background: Write 2-3 paragraphs explaining the scientific theory behind the project. This may serve as the
beginning of a larger introduction section for your science project.The biological theory behind your experiment
must be described and explained. You must demonstrate understanding of the theory while clarifying the
context of the investigation. It will be written in passive voice with no pronouns.

Research Hypothesis: This is your testable explanation for the observed phenomena. If … then… because….
Format. Your hypothesis is not a wild guess, it must be informed by research. Use the following format:
✔ Research Hypothesis: If (planned change in independent variable) then (predicted change in dependent

variables) because (reason for your hypothesis based on your research.) You MUST have a REASON
for your hypothesis) You MUST choose ONE option (IV) for your hypothesis.
EX: “If radish plants are treated with different fertilizers, then those treated with Miracle Grow will
show the greatest growth because Miracle Grow has the highest concentration of nitrogen.”

Null Hypothesis: this is the hypothesis you will accept or reject after statistical tests. It claims there is no
significant difference between experimental groups. Any observed difference is due to sampling or
experimental error or random chance.
✔ Null Hypothesis: State explicitly the “null hypothesis.” Essentially, it states that your IV’s will all have

the same effect on your DV. “If radish plants are treated with different fertilizers, there will be no
difference in growth of the radishes between groups.''

INDEPENDENT VARIABLE(s): You may decide to have more than one level of independent variable (IV), if that
is the case, list them all. But you should only have ONE Independent Variable to be sure it is the cause of your
results. (ex: Testing the Type of Fertilizer, or the amount of sunlight, but NOT BOTH)

✔ LEVELS OF INDEPENDENT VARIABLE

Level 1 (Control): ex: no fertilizer
Level 2: ex: Miracle Grow
Level 3: ex: Jobes
Level 4: ex: Bonide
Etc.

✔ MINIMUM Number of Trials per level =

All projects = 15-20 trials per level,
For Plant Projects = 20 trials per level,
Some exceptions can be made.

DEPENDENT VARIABLES:
Your dependent variable (DV) must be measured quantitatively. You need to also think about what instrument
you plan to use.  Some equipment may be available from your science teacher, but students are typically
required to collect their own materials.
Include:
✔ Instrument Used to Measure Dependent Variables.
✔ Units of Measurement: METRIC UNITS ONLY – Celsius, Meters, Liters and Grams ONLY.

CONSTANTS:
To isolate the effect of the IV on the DV, you must keep everything else constant.  Without constants, you may
have interference in your results and thus, experimental error.  List at least FIVE parameters that will be held
constant

Design Set-ups: Below are 2 Design Set-up Tables. Pick only the ONE that applies to your Choice Format.
Delete the other.



Choice 1 Format: All Variables listed below are manipulated, measured, recorded and analyzed.
Choice 2 Format: No Variables are changed, only observed, recorded and analyzed.

CHOICE 1: Experimental Set-Up for Experimental Design/Controlled Experiment (Hands-On)

Control Group
(this is the variable

that you are using as a
comparison. It does not

receive the
experimental

independent variable).

Experimental
Group 1

(Experimental groups are
the different groups you
are changing in order to

manipulate the
independent variable)

Experimental
Group 2

Experimental
Group 3

(You can add more
groups if your

experiment requires it).

Describe
Each Group Ex: Bread mix

with no yeast

Ex: Bread mix
with 20g of yeast

Ex: Bread mix
with 40g of yeast

Ex: Bread mix
with 60g of yeast

# of Trials
See below

10 10 10 10

Trials: MINIMUM -10 repeated trials per IV level for most projects.  (30 trials total as a minimum)
MINIMUM – Plant Projects - 20 trials per IV level (60 trials total as a minimum- some exceptions can be made - speak with teacher)

CHOICE 2: Set-Up for Field Observation (can be any natural observation not necessarily of plants)

Description Sample Size Observed Expected

Ex. Field 1 Quadrant
(cleared a few days
ago)

18 5 Buttercups, 10 bluegrass, 3
yellow foxtail….etc

To be determined later

Ex. Field 2 Quadrant
(cleared a few weeks
ago)

31 8 Buttercups, 19 bluegrass, 6
yellow foxtail….etc

Ex. Field 3 Quadrant
(cleared a few months
ago)

50 10 Buttercups, 26 bluegrass, 8
yellow foxtail…..etc….

(you can have as
many descriptors as
you need now or
later)

(Above is the sample
size you will observe
during your
experiment- can
leave blank until
then)

(Above is the number of each
type of observation during your
experiment- can leave blank
until then)



Procedure and Materials: (include quantities)
● Describe at least 8-10 steps you need to carry out your experiment and the materials you will use to

carry out such procedures.

● For Choice 1: Be clear, specific and ensure that your methodology is easily replicated. Use appropriate
metric units. Explain how you chose your range for the independent variable. Explain how you are
planning to maintain your constants.

● For Choice 2: Explain how you plan to collect your field data.

● Include all needed apparatus/materials, including quantities and size, as part of your procedure. For field
observation, list how and where the observation will take place (location, in person or via webcam).

● Must add an annotated photo or diagram of equipment or experimental set-up. You can upload a
photograph or sketch, location and picture of field observation

● If purchasing materials, where will you buy the materials? Use a supply company like Carolina
Biological, home depot, or amazon. (This is so your family knows what you need.)

Risk and Safety: (this section MUST BE INCLUDED or your project will be rejected.)
● Identify any potential risks and safety precautions needed.
● Show evidence of full awareness of the significant safety, ethical or environmental issues that are

relevant to the methodology of the investigation. Even if the considerations are minimal or none, you
still MUST indicate that you evaluated all possibilities.

Data Analysis: In this section you are explaining how you plan to collect your data and how you plan to
analyze this data. (Examples:  Find the mean, find the standard deviation, determine significance using an
ANOVA test)

● Descriptive Statistics: Mean, Standard Deviation
Inferential Statistics: Error bars, Analysis of Variance (ANOVA), Two sample T-Test, Correlation (this
can be modified later).

● What type of Data are you collecting? Qualitative Data (non-numerical data), if so what kind?
Or Quantitative Data? or Both (recommended)?

● Are you comparing the results of your experimental groups to your control and using a bar graph to
show your results?

● OR are you comparing the results of your experimental groups over time and comparing that to your
control group and using a line graph to show your results?

Type of Graph you are planning to use to analyze data? __________________ (this can change later and can be
multiple graphs)

Annotated Bibliography: In this section you will list your varied sources such as journals, websites, textbooks,
articles or database in Alphabetical order.

● An ANNOTATED* bibliography (in APA format) that includes at least five peer reviewed/ scholarly
sources to this research plan.

● *ANNOTATED means that you write 3-4 sentences for EACH SOURCE describing the information
from this source that will be useful to your research.

● Be sure to separate Peer Reviewed/Scholarly sources from Non- Peer Reviewed sources in your
bibliography.



Scholarly Sources:
● These are sources written by experts and are reviewed by several other experts in the field before

the article is published in the journal or website in order to ensure the article's quality.
● You need to include at least 5 scholarly sources in APA style.
● At least 2 sources need to be from a Scientific journal

Non-scholarly sources: Not necessary but you may include anywhere from 1-5 and list them below in APA
Style.

Check out the W-L Library Science Fair Site for information on APA citation format and on the difference
between peer and non-peer reviewed sources: https://wl.apsva.us/academics/library-home/sciencefair/

You can also enroll in the W-L Canvas Course: Enroll Code: bit.ly/w-llibrary
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