2019 Middle School Science Summer Assignment

Each year in 6-8th Grade one of the many science assignments you will complete is a project for the
science fair. It requires a lot of work and research that will need to be completed both in and out of
class. The hardest part of the overall project is determining what you want to test and writing the
hypothesis to accomplish the test. The topic of your project needs to be about a problem that needs to
be fixed, something that society has expressed interest in, and something you want to learn about. The
last part is critically important because you will perform better covering something you have an interest
in rather than something because you are required to do it.
Enclosed with this assignment is a “How to” in picking a topic and then writing your hypothesis. You
will need to use this to guide you through the process. Your assignment is below:
1.
2.
3.
4.
5.

Using the “How to” guide pick three topics that interest you.
Email me your 3 choices and tell me your 1st, 2nd, and 3rd choice NO LATER THAN JUNE 15.
I will then approve one of your choices and send you an email telling you which was approved.
Now you will identify a problem or subject that you are testing for your topic.
Once you have done that you will need to research the topic and problem. You are trying to find
out if there is any interest in this problem, who has done research on this topic, what did they
research, what the results of the research was, and additional knowledge to help you
understand your topic as completely as possible.
6. Using all the research you have collected you will write a research paper. You will be explaining
the history/background of your topic and problem. Briefly summarize what research and
experimentation has been done in the past about your topic, who did it and their results. Finally,
you will explain why you chose this topic, why society should be interested in your project, and
what you think the results of your experiment will show. Basically, you will make an educated
guess on your outcome. I have provided you with the rubric I will be using to grade your
Research paper. Keep it with you when you are writing your paper to check your work.
7. Finally, you need to write a hypothesis that is testable for the project. Statements such as “Ice is
cold.” Or “If I stick my hand in a fire, my hand will get burned.” are not hypothesizes, they are
statements of fact. In most cases you will be writing a cause and effect statement. “If I do this….
Then this will happen.” Email me your hypothesis so we can see if it needs to be adjusted.
8. You will need to bring it with you to class when we return later this year.

If you need assistance or have any questions you can contact me via email:
abrahamson@blessedtrinitycatholicschool.org
Have great summer!

Mr. Abrahamson
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A hypothesis is a description of a pattern in nature or an explanation about some realworld phenomenon that can be tested through observation and experimentation. The
most common way a hypothesis is used in scientific research is as a tentative, testable,
nature.[1]

and falsifiable statement that explains some observed phenomenon in
Many
academic fields, from the physical sciences to the life sciences to the social sciences,
use hypothesis testing as a means of testing ideas to learn about the world and
advance scientific knowledge. Whether you are a beginning scholar or a beginning
student taking a class in a science subject, understanding what hypotheses are and
being able to generate hypotheses and predictions yourself is very important. These
instructions will help get you started.
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Preparing to Write a Hypothesis

1

1

Select a topic. Pick a topic that interests you, and that you think it would be good to know more about.

2

Read existing research. Gather all the information you can about the topic you've selected. You'll need to
become an expert on the subject and develop a good grasp of what is already known about the topic.

If you are writing a hypothesis for a school assignment, this step may be taken care of for you.

Focus on academic and scholarly writing. You need to be certain that your information is unbiased,
accurate, and comprehensive. Scholarly search databases such as Google Scholar and Web of Science
can help you find relevant articles from reputable sources.
You can find information in textbooks, at a library, and online. If you are in school, you can also ask for
help from teachers, librarians, and your peers.

3

Analyze the literature. Spend some time reading the materials you've collected. As you do so, look for
and make note of unanswered questions in the literature. These can provide excellent ideas for areas to
investigate.
For example, if you are interested in the effects of caffeine on the human body, but notice that nobody
seems to have explored whether caffeine affects males differently than it does females, this could be
something to formulate a hypothesis about. Or, if you are interested in organic farming, you might notice
that no one has tested whether organic fertilizer results in different growth rates for plants than nonorganic fertilizer.
You can sometimes find holes in the existing literature by looking for statements like “it is unknown” in
scientific papers or places where information is clearly missing. You might also find a claim in the
literature that seems far-fetched, unlikely, or too good to be true, like that caffeine improves math skills.
If the claim is testable, you could provide a great service to scientific knowledge by doing your own
investigation. If you confirm the claim, the claim becomes even more credible. If you do not find support
for the claim, you are helping with the necessary self-correcting aspect of science.
Examining these types of questions provides an excellent way for you to set yourself apart by filling in
important gaps in a field of study.

4

Generate questions. After studying the literature on your topic, generate one or more unanswered
questions you'd be interested in exploring further. These are your research questions.
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Following the examples above, you might ask: "How does caffeine affect females as compared to
males?" or "How does organic fertilizer affect plant growth compared to non-organic fertilizer?" The rest
of your research will be aimed at answering these questions.

5

Look for clues as to what the answer might be. Once you have generated your research question or
questions, look in the literature to see if the existing findings and/or theories about the topic provide any
clues that would allow you to come up with ideas about what the answers to your research questions might be.
If so, these clues can form the basis for your hypothesis.
Following the examples above, if you discover in the literature that there is a pattern that some other
types of stimulants seem to affect females more than males, this could be a clue that the same pattern
might be true for caffeine. Similarly, if you observe the pattern that organic fertilizer seems to be
associated with smaller plants overall, you might explain this pattern with the hypothesis that plants
exposed to organic fertilizer grow more slowly than plants exposed to non-organic fertilizer.

Part

Formulating Your Hypothesis

2

1

Determine your variables. A generalizing hypothesis describes a pattern you think may exist between
two variables: an independent variable and a dependent variable. If your experiments confirm the pattern,
you may decide to suggest a reason that the pattern exists or a mechanism that generates the pattern. The
reason or mechanism you suggest is an explanatory hypothesis.
You can think of the independent variable as the one that is causing some kind of difference or effect to
occur. In the examples, the independent variable would be biological sex, i.e. whether a person is male
or female, and fertilizer type, i.e. whether the fertilizer is organic or non-organically-based.
The dependent variable is what is affected by (i.e. "depends" on) the independent variable. In the
examples above, the dependent variable would be the measured impact of caffeine or fertilizer.
Your hypothesis should only suggest one relationship. Most importantly, it should only have one
independent variable. If you have more than one, you won't be able to determine which one is actually
the source of any effects you might observe.

2

Generate a simple hypothesis. Once you've spent some time thinking about your research question and
variables, write down your initial idea about how the variables might be related as a simple declarative
statement.
Don't worry too much at this point about being precise or detailed.
In the examples above, one hypothesis would make a statement about whether a person's biological
sex might impact the way the person is affected by caffeine; for example, at this point, your hypothesis
might simply be: "a person's biological sex is related to how caffeine affects his or her heart rate." The
other hypothesis would make a general statement about plant growth and fertilizer; for example your
simple explanatory hypothesis might be "plants given different types of fertilizer are different sizes
because they grow at different rates."

3

Decide on direction. Hypotheses can either be directional or non-directional. A non-directional hypothesis
simply says that one variable affects the other in some way, but does not say specifically in what way. A
directional hypothesis provides more information about the nature (or "direction") of the relationship, stating
specifically how one variable affects the other.
Using our example, our non-directional hypotheses would be "there is a relationship between a person's
biological sex and how much caffeine increases the person's heart rate," and "there is a relationship
between fertilizer type and the speed at which plants grow."
Directional predictions using the same example hypotheses above would be : "Females will experience
a greater increase in heart rate after consuming caffeine than will males," and "plants fertilized with nonorganic fertilizer will grow faster than those fertilized with organic fertilizer." Indeed, these predictions
and the hypotheses that allow for them are very different kinds of statements. More on this distinction
below.
If the literature provides any basis for making a directional prediction, it is better to do so, because it
provides more information. Especially in the physical sciences, non-directional predictions are often
seen as inadequate.
https://www.wikihow.com/Write-a-Hypothesis

2/6

9/9/2019

How to Plan and Write a Testable Hypothesis - wikiHow

4

Get specific. Once you have an initial idea on paper, it's time to start refining. Make your hypotheses as
specific as you can, so it's clear exactly what ideas you will be testing and make your predictions specific
and measurable so that they provide evidence of a relationship between the variables.
Where necessary, specify the population (i.e. the people or things) about which you hope to uncover
new knowledge. For example, if you were only interested the effects of caffeine on elderly people, your
prediction might read: "Females over the age of 65 will experience a greater increase in heart rate than
will males of the same age." If you were interested only in how fertilizer affects tomato plants, your
prediction might read: "Tomato plants treated with non-organic fertilizer will grow faster in the first three
months than will tomato plants treated with organic fertilizer."

5

Make sure it is testable. Your hypothesis must suggest a relationship between two variables or a reason
that two variables are related that can feasibly be observed and measured in the real and observable
world.
For example, you would not want to make the hypothesis: "red is the prettiest color." This statement is
an opinion and it cannot be tested with an experiment. However, proposing the generalizing hypothesis
that red is the most popular color is testable with a simple random survey. If you do indeed confirm that
red is the most popular color, your next step may be to ask: Why is red the most popular color? The
answer you propose is your explanatory hypothesis.

6

Write a research hypothesis. Often, hypotheses are stated in the form of if-then sentences. For example,
"if children are given caffeine, then their heart rates will increase." This statement is not a hypothesis.
This kind of statement is a brief description of an experimental method followed by a prediction and is the most
common way that hypotheses are misrepresented in science education.
An easy way to get to the hypothesis for this method and prediction is to ask yourself why you think
heart rates will increase if children are given caffeine. Your explanatory hypothesis in this case may be
that caffeine is a stimulant. At this point, some scientists write a research hypothesis, a statement that
includes the hypothesis, the experiment, and the prediction all in one statement.
For example, If caffeine is a stimulant, and some children are given a drink with caffeine while others are
given a drink without caffeine, then the heart rates of those children given a caffeinated drink will
increase more than the heart rate of children given a non-caffeinated drink.

7

Contextualize your hypothesis. It may sound strange, but researchers rarely ever prove that a
hypothesis is right or wrong. Instead, they look for evidence that the opposite of their hypotheses is
probably not true. If the opposite (caffeine is not a stimulant) is probably not true, the hypothesis (caffeine is a
stimulant) probably is true.
Using the above example, if you were to test the effects of caffeine on the heart rates of children,
evidence that your hypothesis is not true, sometimes called the null hypothesis, could occur if the heart
rates of both the children given the caffeinated drink and the children given the non-caffeinated drink
(called the placebo control) did not change, or lowered or raised with the same magnitude, if there was
no difference between the two groups of children.
It is important to note here that the null hypothesis actually becomes much more useful when
researchers test the significance of their results with statistics. When statistics are used on the results of
an experiment, a researcher is testing the idea of the null statistical hypothesis. For example, that there
is no relationship between two variables or that there is no difference between two groups.[2]

8

Test your hypothesis. Make your observations or conduct your experiment. Your evidence may allow you
to reject your null hypotheses, thus lending support to your experimental hypothesis. However, your
evidence may not allow you to reject your null hypothesis and this is okay. Any result is important, even when
your result sends you back to the drawing board. Constantly having to go "back to the drawing board" and refine
your ideas is how authentic science really works![3]

Community Q&A
Question
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How can I improve my hypothesis?

Community Answer

You have to identify the independent and the dependent variables of the experiment, add it to your hypothesis, and
that's it, just make sure your hypothesis is specific!

Question

Why is a hypothesis necessary?

Community Answer

A hypothesis is necessary as it explains what you predict will happen. When you find the results, you can see what
actually happened and whether or not your prediction was correct or similar to the results.

Question

What is a hypothesis?

Community Answer

A hypothesis is proposed explanation (an educated guess) with evidence to support your theory.

Question

Is there a maximum number of hypothesis that is allowed in one research paper?

Community Answer

There's not a strict limit, but your project or paper needs to be understandable and easily digestible, so you don't
want to overwhelm the reader with too many experiments and proposals. It's best to limit each experiment to
between one and four hypotheses, roughly.

Question

What is a hypothesis?

Community Answer

A hypothesis is a supposition gathered by reasoning after consideration of the available evidence; it can be tested
by obtaining more data, often by experimentation.

Question

How can I improve my hypothesis?

Community Answer
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Use accurate, informative research to come up with an educated guess for your hypothesis.

Question

How do I test my hypothesis?

Community Answer

Test it by coming up with an experiment to try to answer your hypothesis/question. For example, if you said, "if I
made a wide winged airplane, it would go faster than a narrow winged airplane." Then you would build both and see
which one went faster.

Question

Can I use completed research to formulate a new hypothesis?

Community Answer

Yes, if the research applies to the hypothesis. Example: you have done an experiment to test why plants grow the
way they grow,and have taken qualitative and quantitative observations. At the end of the experiment you find that
your hypothesis was incorrect, so you have create a new one, but you don't have the time to do another experiment
for your new hypothesis. Instead of completely redoing the whole thing and praying that there's still time left before
the deadline, you can use the notes you already have to come up with a hypothesis that can be proven by the data
resulting from the experiment.

Question

How do I phrase the hypothesis when there are more than two IVs?
JR

Community Answer

If both of the IVs support the result, then simply combine them using a conjunction like "and." For example, you
could say, "If [this] and [that] occurs, then [result] will occur." If the two IVs change different DVs, then two separate
hypotheses are required.

Question

How would I write a hypothesis about the role of librarians in the development of education in Nigeria?

Community Answer

You could try something like: Literacy rates and tertiary research publications increase with the number of librarians
employed in the Nigerian education system.

Tips
When examining the literature, look for research that is similar to what you want to do, and try to build on the
findings of other researchers. But also look for claims that you think are suspicious, and test them yourself.
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Be specific in your hypotheses, but not so specific that your hypothesis can't be applied to anything outside your
specific experiment. You definitely want to be clear about the population about which you are interested in drawing
conclusions, but nobody (except your roommates) will be interested in reading a paper with the prediction: "my
three roommates will each be able to do a different amount of pushups."
Keep your feelings and opinions out of your research. Hypotheses should never say "I believe...," "I think...," "I
feel...," or "My opinion is that...."
Remember that science is not necessarily a linear process and can be approached in various ways.[4]
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Grading Rubric: Science
Project Research Paper
Name:

Date:
0 = No Evidence

1 = Some Evidence

2 = Clearly Evident

Have all important terms and concepts for this project been defined in the
research paper?

0

1

2

Does the research provide enough background to make a prediction of what will
occur in the experiment?

0

1

2

Does the research present enough information to understand why the
experimental results occur?

0

1

2

Does the research cover the following:
currently accepted theories, facts, and data,
key discoveries and early researchers

0

1

2

Has the student included all relevant math (ie. formulas that help to
describe the experiment)?

0

1

2

Has the information copied from other sources been referenced and have all
copied phrases, sentences, or paragraphs been put in quotation marks?

0

1

2

Has every fact or picture in the research paper been followed by a citation
identifying the source of the material?

0

1

2

Has the student included all key components of the research paper (ie. Title
page, research report, bibliography,…)

0

1

2

Has the student used the proper capitalization and punctuation?

0

1

2

Has the student used the proper spelling and grammar?

0

1

2

Total Score:

_______/20_

(To convert to 100 points scale: Total Score x 5 )
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