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It’'s STEM Science Fair Time
Our Thetme is MY FUTURE CAREER

Over the hext few months, You will choose your own research project that contains
one or all of the STEM elements ahd conduct an investigation to seek the answer to
your project’s guestion.

This lohg-termn, at home project will ehable you to combine reading, writing, math, data
analysis, ahd scCientific inquiry afl oh a topic that you have chosen!

This STUDENT JOURNAL will help guide you through the SCientific Method and
help you keep traCKk Of Your wori.

Cteps to the Scientific Method

1. Research 5. Experiment (Variables, Materials, Procedures)
2. Topic Gelection 6. Data CollectionfResuits
3. QuestiohfPurpose/Problem 7. Conclusion

4. Prediction/Hypothesis

Timeline for the STEM Fair Project

Component [ gue I Qate
Question
L Jahuary 16
Prediction/Hypothesis
Variables g
I— Jahuary 30
Materials
Procedures i
I February 6
Data Tool .
Graph and Written Explanation |__
February 20
Conclusion
Research Paper March 5
Display Board to §Choo! Tuesday, March 10, 2020




There are mahy ways to choose a STEM Fair topiC. You Can start by:

ettihg Started

« (Observing the world arouhd you
« Gearching the internet

* Looking at books inh your schoof library
* [ ,ooking at books in our publicC library

You Cah also use the list below to determine a Category of STEM topics

that interests you.

Earth/ Chemistry| Physics Life/Bioiogy | Engineering | Mathematics
Environment
Weather Freezing | Speed Plant growth | Bridge Probability
Rain Melting | Force (based on: design
Climate Burning | friction water, Number
Erosion Rusting Gravity temperature, | Building relationships
Wind speeds | Heat Maghets sunlight, soil | design
Water Electricity | type) Frequency
filtration Elasticity Machine analyses

Weight/mass | Invertebrates | design

Recycting Density
processes
composting

As you develop your project idea, consider the following questions with
your family:
o Do we have time for this project or should we choose something
that is shorter?

Do we have the space (ihside or outside) for this project?
Cah we purchase all of the items for this project or are some too
expensive or too hard to find?
o Wil we need to build anything anhd, if do, Canh we do it?

Gtill heed help with your topic????

Topic Selection Wizard Tool

heeps:/fuwww.sciencebuddies.org/




Date

The Question is also referred to as the PROBLEM or the PURPOLE. A good
question is the key to g good science fair project. SCientists ask guestions ahd
theh cohducCt experiments to find out the ahswer. Therefore, the question asked
shouid obly be ahswered by performing ah experiment, hot by |00Kihg Ih a book.

Be speCifiC when writing a question. For example:
nstead of asiking - How do beah plants grow?

oS 2L 0SS the amOunt. Of Wateraffect.how tallbean. plants. Wil Sroz. . .. ...

2. Does soaKing beah seeds before plahtihg affect how fast they Wil
gertihater
3. Do beabh plahts grow better in gh acid soif or ah alkaline soil?

(Jse the spacCe bejow to write a rough draft Of your guestion.

O Question is not approved. Make revisions on a separate sheet of paper and attach it ’
fo the book. ' -
[0 Question is approved. You are ready to write your hypothesis/prediction.

Teacher Signature | Date
Parent Signature Date




Tevising your Question: Try to state your guestion more Ciearly.
Be sure the guestion you decide Upon Cah be ahswered by ColieCting
data ih ah experinent.

[J Question is not approved. Make revisions on a separate sheet of paper and atfach it
fo the book. :

[0 Question is approved. You are ready to write your hypothesis/prediction.
Teacher Signature Date

Parent Signafure Date

Write approved question in peh here:

=




The HYPOTHESIS is another name for 3 PREDICTION. When you are
writing the hypothesis You are trying to predict the ahswer to Your
question. You should always give a reason for your prediction elther from
your own experiences or from research You have done.

For example:

Question: Does soaking bean seeds before plahting affect how fast they
will grow?

Possible Predictions:
1 think that bean plabts that have their seeds soaked before plahting Will
grow faster because it Will make the hard seed covering Soft.

T do not think that soaking the beans will make the beah plaht grouw faster
because soaking the seed will just make the seed mushy.

Rewrite the approved guestion in pen:

Hypothesis/Prediction:

Approved on

TeaCher

Parent Signature




VARIABLES

Take time o idenhtify your Variahles before You Start Your experiment. Tt Will
hetp you t0 write your procedures. A variable is something that Can Chahge or
be Changed. There are three Kihds of variables: ihdependent, depehdent ahd
controlled variables.

Ih a welt-desighed investigation, there should be ohly ane thing chahged on
purpose, Catled the independent or mahipulated variable.

| Termember the example questioh: Does soaking bean seeds before plahting
aFFect how fast they wilt grow?

In this example, the thihg I aim Changing on purpose is the soaking the some of
the beanh Seeds before planting them. Therefore, the soaking of the seeds
before plabting is the independent Variable (mahipulated Variable).

What 1 think or hope will chahge during the experiment is cailed the
dependent Variabie or responding variable.

Th this example the thing T am hoping or thinking will Chahge during the
experiment Is how Fast the plant grows. Therefore, how fast the plant grows
is the dependent variable (responhding variable).

1 muse try to Keep anhy other things that might be changed the same
throughout the experiment. These things that ] keep the same are called the
cohtrolled variaples. :

il 1n this example the things ] would Keep the
B same are:
' = TYpe Of bean
= AMOUNT OF Water for soaking the seeds
= Type of soil I plant the beans in
= Amount of soif ] plaht the beans in
= Amount of Water and sunlight they get
everyday
= Gize containers 1 plant the beans
 These are the variables T al controlling.




Tdentifying Variables | Daie

Independent Variable - what I have Changed oh purpose:

Dependent Variable — What I think/hope will chanhge during my investigation:

Controlled Variables — what I have kept the same:

Approved oh
TeaCher
Parent Signature

=




Date

Materials:

Vour MATERTIALS is g list of all of the
items You Wwill heed ih order to cohduct your
experiment. AgS you develop yolur procedure,
yoli may need to add to your materials {ist.

Remember to:
« Pe specific
= (FiVe gmounts and sizes
= (Jse METRIC measurements

| Approved on
Teacher

Parent Gighature




Date

PROCEDURES are a detailed step-by-step set of directiohs of how to
cohduct the experiment. [Detalls are very important here. Be sure to
tell exact amounts of things such as materials, time it will take, etC. Tt
is important that ahyonhe be abie to £ollow Your steps ahd repeat your
experiment exactly as you did it. You MUST have at least 3 repegted
trials ahd Clearly identify what you are keeping the same ahd what You
are Changing (variables) to enhsure a well-desighed investigation.

Procedures:




Date

Procedures - continued

Checked on

Teacher

Parenht Sighature

10,




Before you start Conducting Your experiment, it is important that
you have thought out Your data collection.

To begin, You should design a chart, table, or jourhal entry
system to record your information. Whebhever possible, you
must collect NUMERICAL DATA ih a chart or table
because You are expected tO provide both a graph anhd
written results for your project. Your teacher will help you.
If Your experiment requires data that is hot in humbers.

Your chart or tabie should have root for repeated trials
(no less thah three - the more trials you complete, the more
reliable your data ahd conclusion) ahd a place to find the
gverage (Mmean) Of your data.

The data should be collected using metriC unhits whehever
possible because metric is the interhatiohal system Of
measurement for scientists. Metric units include
centimeters, meters (linear), grams (weight/mass), and {iters
(liguid volume). Agaih, Conhsult your teacher if you are hot
sure which measurement to use.

{Jse a ruler t0 draw straight lines when desighihg your Chart
or table. Neathess will help You to keep aCCurate data.

Label the different rows ahd columhsS OF your Chart Or
table. Also ihclude a title.

Remember you will need accurate data fo create a graph, report your restults, and

draw g conclusion.

Checked oh

Teacher
Parent Sighature




[Jse this space to desigh a Chart or table to Collect Your data.




(Jse this page for jourhal entries fnade While cohducting the experiment.
Notes may be brief but should be very desCriptive. Always include the
date for each entry.

Checked oh
_Teacher
Parent Gighature

These pages are for students who are not able to collect numerical data due to the nature of their project
or for students who wish fo includé descriptive data along with their charts or tables.

3




Heii,

| You are now ready to conduct your
Experiment

T e A R

| To conduct the experiment you will need to:
I~ follow the procedures just as you wrofte

them:
#  keep accurate records by filling in your

data chart and making journal entries as

you go;

#  have all the materials gathered fogether
before you begin,

| | will need | to conduct my-
eXperlmeﬂt (Time Frame)




Al RESULTS should include three parts: a data chart; ah appropriate graph (libe, pie
or bar) of the data collected in the Chart; ahd a writteh explanatioh of the Chart
information and the graph.

Graphs
Wheb choosing a graph, be sure to use the most approprigte one.

Line graphs should be used to display contihuous data. Experiments that have
dependent variables that ihvolve temperature, time, mass, height or distance
Will usually result in data that Cah be graphed oh a line graph. Ob a line graph,
the horizontal (%) axis is ajways the ihdepenhdent Variable ahd the vertical (¥) axis
Is always the dependent variable. Line graphs should aiso have:

o humbers (sCale) ih even intervals (1°s, 2’s, 5, 10’s, 100’s, etC.),

o labeis for the horizontal ahd vertical axes,

o ahd a title that reflects the information that is being graphed.

Rar Graphs are used to display data that separate or are distinCt from other
pieces of data. The data in a bar grapf Cah be dispiayed either vertically or
horizontally. A bar graph should include:

o pumbers (sCale) in even intervals (1's, 2's, 5's, 10's, 100, etC.),

o labels for the horizontal and VertiCal axes,

o - ahd a title that refiects the information that is being Braphed.

Remember to find the AVERAGE or MEAN of your DATA before graphins.

Pie Graphs should be used only when the results are best shown as a
percentage of a whole. The data of a pie graph should inClude:
o 3 circle that is divided into-the necessary humber Of parts,
o Sections (or slices) of the pie should be sized acCurately according to the
data,
o labeled sections or color coded With a key,
o ahd a title that reflects the informationh being graphed.

Be extra careful when using a computer fo create your graphs. The computer will create

any graph you want, whether it is the correct graph or not. Also, many computer graphs
leave off |mportant fitles and labels.




.




Date

A WRITTEN EXPLANATION gives a brief explahation of the data on
the chart and graph. Tt can include ahy trends that may occur in the

data. This is ot the conclusion. Tt is Simply a summary of what the
data shows.

TeacCher

Parent Signature

Checked on DRPEEN

I7.




Dats

The CONCLUSION telis hat You learhed about the topiC by
completing the experiment. Tt cohtaing many pares. Ahswer each of the

questiohs below. Then join them together in paragraph form o write
your conciusion.

Was my hypothesis/prediction correct or inCorrect?

What is the answer 0 iy question? Support the ahswer with data collected.

Were there any problems with the investigation or things J would do diffFerently?




Date

What other things would T like to Investigate gbout my topiC?

How does what T |learned apply to the real world?

Checked on

TeacCher

Parent Sighature _

9.




NOW, relorkee Your answers to the previous Date
guestions together to forin g complete
cohciusion.

Checked on

Teacher

TParent Sighature

90.




The more T uhderstahd about
mY topic, the better e

i ESEARCH
Understanding I will have of my R‘Emi , =1t ““‘é
Research is important to a good STEM fair project.
Tt helps you to choose g topiC and then {earh more
about the topic.

A research report is mahdatory. It must be typed.

The researCh report is hot complicated ahd nheed
only include the Following five things:

1. Title Page- The title page includes the title of your project, Your natne, SChool,
grade, teacher ahd the date the project is being turhed Jh to Your teacher.

2. Acknhouwledgements-This is a personal thahk You to ahyohe wWho helped you with the
project (teacher, parent, sibling, scientist, librariah etc.).

3. Question- The speCifiC question you asked for your experiment

¢. PBackground Research

3. If you made 3 list of things you wahted t0 Khow gbout Your topiC oh
your brainstorming pages (pp. #-6), this is § good place t0O start your
research. Write down some questions that could be fouhd through
research about YoUr topic, if You havenh’t done this already.

b. {Jse books from the library and interhet sites to find out interesting
ahd relevant informatioh about Your topic.

C. Rewrite the information You f£ind in your owh words. DO hot Copy
from the book or pribt out pages from the Interpet. This Is
considered PLAGARISM and it is iliegal. If you are having difficulty
putting what you read in your own words, try saying aloud a small
section that you have just read without |00Kihg at the text. Chahces
are, you will put say this sectioh inh your own words. If you heed help,
ask ah aduit for assistance. _

d. Jse quotes or parenthesis wheh appropriate ih your Writing.

Keep traCk Of What books or websites You used o get your
information so You Can list Your sources in a bibliography.

5. Sources/Bibliography- Anh aiphabetical listing of books, articles or other sources
including websites that you used wheh researchinhg your topic. "I,ook in the appenhdix

for speCifiC rules for writing a bibliography. You should have infortnation £rom at least
THREE sources. Wikipedia does hot count. } g J
&
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QUESTION

Question shouid be clear and
specific, and ask what you are
frying to find out Through your

experiment. -

HYPOTHESIS

Hypothesis should be writien as an
an "if / Then" statement, and must
be able to be tested,

10

MATERTALS

Ihclude compilete list of items
needed to complete your project.
[Page 8]

10

PROCEDURE

Procedure should include specific
step by step directions. (Pages 9-10)

12

DATA & RESULTS

Experiment is summarized. All data
should be related to the
hypothesis. Should include plc’rures
and/or graphs. . ]

15

CONCLUSION

The conclusion should restate the
question and hypothesis. Was your
hypothesis correct? Did the
experiment answer your question?
Do you have more guestions now
that the experiment is complete?
Were there any errors in your
experimeni? What did you leamn
and how does it apply to the real
world?

15

RESEARCH

Research on your topic is

complete and includes
sources.

10

DISPLAY BOARD

Display board is heat, organized
and easy to read. Few spelling
grammar or punctuation errors.
Displays each of the above parts
of the project.

18

A3.




