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Research Due Dates

ITEM

DUE DATE

Project Idea Form

5 Annotated Sources with Background
Form

Hypothesis Form

Alignment Form

Method Design Form with 5 more
Annotated Sources

Materials Form

Data Check

Data Analysis Check

Conclusions Form

Notebook and Board Completed




y Goal:
- |Project completion!

SMART Goals for
Scientific Research

e Goals should be
o Specific

o Measurable
o Achievable
o Relevant

o Time-bound




Project Roadmap

Research Evaluat
the Topic vajuate
P! Materials and
. Safety Perfprm
Design a Experiment
Replicable & Collect
Procedure Data Graph and
Analyze

Data

f r —\ Build
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Presentation
\\
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Create
Annotated ‘
Bibliography Write Reflvsrci'::nd \ .
Hypotheses Conclusions - ¥






Question '
development
pathways

PROBLEM IDENTIFIED

Have you noticed a problem that needs a
better or more accessible solution than
what is currently available?

e What solutions are currently used?

e What needs to be changed?

PERSONAL INTEREST

Is there a topic that you are passionate
about?
e What research is being done in that
field?
e Where are the gaps in the research?

INTRIGUING METHOD OR EQUIPMENT

Do you have a piece of equipment or
method that you are particularly excited
about using?
e What kind of research is done using
that equipment?
* What do you have access to and what
can you do with it that hasn't already
been done?



They may not always have our
computers or lab journals with them,
but they do have......




Organize Thoughts and Ideas

Use something like Google Keep to make it easy to store your ideas and questions all year!

Notes

Reminders

Edit labels

Archive

Trash

ienceNey *

6 @

Science News

Science News Articles
https://www.sciencenews.org/

Science News Youtube
https://www.youtube.com/chan
nel/UCBX5er6E37 yWB3gCM32
p3g

Science Friday
https://www.sciencefriday.com/

Rare earth metals from
coal ...

What if they.....

Who is .....

What else is in...

Rare earth elemen...

vs.0rg

[}
Science News | Th...
s

sciencenews.org

S Science News

WWW.YO

N

w " Science Friday

scien day.com

Take a note...

Nuclear Matrix DNA
from Chicken Erythrocytes
Contains B...
https://www.jstor.org/stable/22
6707
searchText=chicken%20dna&se
archUri=%2Faction%2FdoBasic
Search%3FQuery%3Dchicken%2
Bdna&ab_segments=0%2Fbasic
search gsv2%2Fcontrol&refreq
id=fastly-
default%3A4532¢cfb38cc99311e
bof7b0b50b2705¢

@ Nuclear Matrix DN.. =

org

Experimental setup
designs

Q) HEB

@ Hotmail

Long-lasting Roman
Concrete...

What if they mix.....

'\ These chemists cr...

org

Radiolab- Universe...

What if they fried.

What if they changed

ts

Radiolab - Univers...

[

=

Math's Flaw
https:/iwww.youtube.com/
watch?v=HeQX2HjkcNo

How does.... work?

How did they discover.....

Math's Fundament...
yutube.com

OMPLETEN

&




) What is one challenge that you have
Name something that you are faced during your time at this
excited about for this year. school?
Name something that you are How has it shaped who you are now?
nervous about for this year. -
AN OPPORTUNITY
MY /\C What is one opportunity that you

- | L A CHALLENGE W
. LOOKING FORWARD ,

|| ATICKET

You've been given a ticket to go
anywhere, anytime...

Where will you go?

have been given while at this
school?

How has it shaped who you are
now?

|

'UPSETTING FINDINGS
Name two research findings that
you trust, but wish were not true.

AN INTEREST J

What is an interest that you have
that defines you in an essential way?

What will you do?

What will happen when you get
there?

| ATALENT

What is a talent that you have that
defines you in an essential way?

How does it define you?

How does it define you?




More Prompts




I Wonder.....

5 QUESTIONS A DAY

Day 3
Day 4

Day 5

Day 6

adapted from Caitlin Sullivan, Society for Science



Podcasts or Science News

SCIENCE FRIDAY, THE HIDDEN BRAIN, TED RADIO HOUR,
RADIOLAB, BBC DISCOVERY, AND JOE'S BIG IDEA.
SCIENCE FRIDAY EDUCATE PODCASTS

Details s enerally sbout? If there were multiple stories, Perspectives | what were the view or ideas from e
ach of them about?

Student Name and Class Period

Instructions: Go to https: vw.npr.org/search and type in one of the topics that
we are studying. (you may need to search for synonyms to find more podcasts)

- Read through the podcasts that come up and choose one that sounds

really interesting (needs to be about 20-30 minutes long). .
- = Questions N
‘What questions do you have as they are

Podcast Sh talking and what did thi

Episode Title: liten to the nadrast

Episode Date:



http://www.sciencefriday.com/listen/
http://www.npr.org/series/423302056/hidden-brain
http://www.npr.org/programs/ted-radio-hour/
http://www.radiolab.org/
http://www.bbc.co.uk/programmes/p002w557
https://www.npr.org/series/156490415/joes-big-idea
http://www.sciencefriday.com/educate/

FINDING YOUR PROJECT

WHAT IS YOUR INTEREST? DISCOVER WHAT IS KNOWN
HAVE YOU NOTICED A PROBLEM OR A TOPIC LISTEN TO PODCASTS, WATCH SCIENCE VIDEOS,
THAT YOU WANT TO EXPLORE MORE? READ ONLINE POSTS ABOUT YOUR TOPIC.

DEVELOP YOUR QUESTION GO TO THE SOURCE
USING THE ARTICLES, JUSTIFY THAT THERE READ PEER-REVIEWED JOURNAL ARTICLES.
IS A PROBLEM AND YOUR REASONING BEHIND WHAT HAVE OTHERS FOUND IN THIS TOPIC?
THE GOAL/HYPOTHESIS. Science builds upon other scientist's work.

IDENTIFY SOLUTIONS

WHAT METHODS COULD YOU USE FOR EXPERIMENTATION?
JUSTIFY WHICH WOULD BE BEST, AGAIN USE THE
ARTICLES. KEEP IN MIND WHAT IS FEASIBLE FOR YOU.




IDEAS

GOING TO THE SOURCE

GENERAL TOPIC

POSSIBLE NARROW TOPICS TO STUDY

! !

l

CURRENT RESEARCH

& THE SOURCES




PROJECT
NOTEBOOK
TITLE

Your project title should be informative,
it does not need to be cute.

No spiral notebooks.

Dates are important!

Use PEN! Science should be messy,
there should be things that are
crossed out. No white out!

Never tear out pages! Just fold a
page over if you don't want it.




PROJECT NCTEBOOK SECTIONS

01

Table of Contents
]

Add page numbers to the
table of contents

09

Daily Log
|

Handwritten with dates.
Include pictures and

activities.
*Photos cannot include other

people's faces or any brand names.

02

Problem or Engineering Goal
I

What are you attempting to

accomplish with this project?

Experimental Design 06
I

What are your variables?

What are your experimental groups
and control groups? Why?

What are the limitations of the
procedure?

10

Raw Data

I

Data charts go here, handwritten or
printed from the computer. Include
all samples.

03

Introduction/Rationale
[

Why did you choose this project?
Who will this project help?
Elaborate and "hook" your reader!

Materials List
]

Make a bulleted list.
Make sure you list amounts,
concentrations, etc.

04

Research Notes
]

Annotated Bibliography.
You need at least 10 sources.

08

Procedure with Safety
I

Be very detailed! It should
be replicable.

Include all safety
precautions that will be
taken.

Conclusions 1 2
]

What parts of your data supported or did not
support the hypothesis?

Why did the data show what it did? What is the
science behind it?

What are the implications of your results?
What would you have done differently?

How can this study be furthered in the future?



Science Direct

Research Gate

National Library of Medicine

PubMed
PubMed Central

DOAJ- Directory of Open Access
Journals

Scopus, Jstor, IEEE Xplore or
Ebsco if your school has access.

0 National Academies



https://nap.nationalacademies.org/
https://pubmed.ncbi.nlm.nih.gov/
https://www.nlm.nih.gov/
https://doaj.org/
https://www.sciencedirect.com/
https://www.ncbi.nlm.nih.gov/pmc/
https://www.researchgate.net/

Establishing the Need

Background Research

Rationale: Why is this problem important to f Context: Establish a setting of who, what,

you and the community/society/research ‘ where and possibly when for this research.
world? ' ‘ -Justify the using published articles.

-Justify the significance of your project using 4
published articles. L

Who is affected by this Where is this issue occuring? | How often and for how long
problem? has it been happening?

Reason 1 Reason 2

Sources







ARTICLE 1

Scientific question:

Method description:

How | might use this:

ARTICLE 2

Scientific question:

Method description:

How | might use this:

Method Research

ARTICLE 3

Scientific question:

Method description:

How | might use this:

ARTICLE 4

Scientific question:

Method description:

How | might use this:






Rules Tour

Microsoft Form

For the teacher to have the students fill out.

SRC Forms Flowchart


https://forms.office.com/Pages/ShareFormPage.aspx?id=z39lBzW9mUaVLZ0xfCXs-QYheWHgltJHuxRMN8Y_PuBURDVERzc1REpVOVhRWE42TlVGMUhBR0kyRi4u&sharetoken=4QGH4TuqKuQ5ORAMKWYP

Project
Support

Finding supplies
and mentors

SEND LOTS OF E-MAILS!

Many people are interested in helping
the next generation scientists but
don't have a way to do so. Your
emails will give them that chance!
Even if you get a series of Nos, all you
need is one Yes! Send as many as you
can, just be clear in what you are
asking of them and why you have
chosen to email them specifically.

@4

APPLY FOR GRANTS

Check with district Education Foundation, STEMgrants.com, Society for Science Research Grants

LABKITS

Many science and CTE teachers have lab kits
that can be modified to test different variables.
For example: Aquatic science: water quality test
kits, AP Biology: DNA Analysis and PCR Kkits,
Physics: PASCO or Vernier test probes, etc.

FAMILY FRIENDS AND CONTACTS

Your family may know someone that works at a
hospital, pharmacy, university, environmental
organization, engineering firm, etc. They would
be great resources to mentor or brainstorm with.
They may even have access to supplies to use!

PREVIOUS PROJECTS FROM OTHERS

Students can expand on projects that other

students have done in previous years.

e Hold a meeting at the end of competition
season for students to talk about future
studies that may spark ideas for others.

LOCAL COMMUNITY GROUPS

Find mentors or assistance for data collection by
contacting educational outreach programs from
local organizations. Parks, zoos,



INDEPENDENT
VARIABLE

What will you be changing for each group?

DEPENDENT
VARIABLE

What will you be measuring or collecting data
on?

CONTROL
GROUP

How will you set up a group that does not have
the variable applied to it? This will be what you
compare your experimental group(s) to.

Can you include both positive and negative
control groups?

SAMPLE SIZE

How many groups will you be testing and how
many times will you collect data on them?

CONSTANTS

What are things that you need to make sure stay
the same for all groups? -things that could have an
effect on the results if they were changed.

ALTERNATIVE

HYPOTHESIS/
PROJECT
GOAL

Based on your research, what are your predicted
results for the experimental group when compared
to the control group?

If your project is an engineering one, what is your
goal and how will you know if it has been met?

NULL
HYPOTHESIS

If hypothesis testing is involved:

What results would you see if the independent
variable does not end up having an effect on the
experimental group? *This can be rejected with
statistical analysis.




SUPPORTING YOUR HYPOTHESIS

HYPOTHESiS REASONING

This is a proposed answer to your SUPPORT FROM
research gquestion. ARTICLE 3

Now, using your bo\ckground
research arficles, explainhow you
came up with that answer.

REASONING

REASONING
SUPE&-‘?gLEQ]OM . SUPPORT FROM

ARTICLE 2




PROJECT ALIGNMENT

Problem or Question

oa NP

Procedure Overview and

Data Collection

S

Does your hypothesis or engineering goal propose an answer to your problem or question?
Will the procedure that you have designed lead to an answer to the the problem or question?

Will the procedure that you have designed provide data to support or refute your hypothesis or
W engineering goal?



Materials [ist

MATERIAL

(INCLUDE CONCENTRATIONS OF CHEMICALS IF APPLICABLE)

QUANTITY

WHERE IT WILL BE
OBTAINED FROM

PURCHASE

HAZARDOUS OR

DANGEROUS?

COST
IF APPLICABLE



Hazardous

chemicals or
Parent Approval —»

dangerous
equipment  yeg Requires
Designated
no Supervisor and
possibly Qualified

Scientist

Vertebrate “— approval
animals ApprOvaIS

, yes
Requires
Veterinarian or no
certified animal : _
care specialist Potentially hazardous yes Reqw'res De5|gnat§d
approval biological agents? ——» SuperVIf5§>r and. DO§S|b|y
(bacteria, fungus, etc.) Qualified Scientist
approval
Human Teacher
Subjects? Approval Regulated Research Institution
projects are required to have
yes l no their own approvals for IRB
. (human subjects) or IACUC
Requires (vertebrate animals).
IRB

T SRC approval

approval



Daily Log- Handwritten

DATE

NAME

LOCATION

ACTIVITIES

INITIALS




Graph Choice Chart

What question would you like to explore? Write your question as a complete sentence.

Daes your questian
ask about the variability of
2 group of data points?

Examples FREQUENCY | ___ . |' .
1. Do all high tides rise to the same helght? — make a —» PLOT i—_‘IHTI&‘I COT PLOT -

e WS _._‘ 2. How varisble are windspeeds hera? I|I
2

e LT

. What iz the range and distribution of incomes
{i.e. the range of the data, el Ty g X | o

inthe Unibed States? Fi I
the shape of the distribution, o Er:::é_g:}ug I'| | HISTOGRAM
or what the center of the data is) I I||I

. Do you want ta compare the variability Examples; 1

e ¥ Wy > Fund) © aE| . - i~
of all data points in each group to L B BOX PLDTJ Peasurement
decide if any cifference between the 2. s there a meaninaful difference in the helghts .,

GrOups i5 Jreamigis~ of fertilized and unfertilized bean plants?

Does your question compare ,"
two or more groups o __vES
decide | the groueps are -\

Are you comparing °] Examples: i :
single numbers that | 1. 'Was the total snowfall greater this

the same or different? A | winber than |ast winter?
summarize a group? 2. Do cats and doos have the same  |— Make a—#| BAR GRAPH
[such a3 mean, median, J average body temperature 7

or total. ) 3. How do the median incomes far

the U.5. and Sweden compare?

Does it ask if Examples: _ . o &l ¥
two numeric factors are L. Is thefuel afficiency of a car related to itz weight? =
correlated 7 NO ——| 2. Are smoking rates carrelated with median income? |—= make a —#+| SCATTER PLOT |
)

ST

- 3. Given a fixed volume, how are temperature and
L pressure related?

Examples: Does it ask about
I= the temperature inside the YES —| how something changes
house correlated with the through linear TIME?

ternperature outside?

How did electricity used by the Examples:

kitchen circuit fiuctuate during 1. Hawve surnmer lake water temperatures warmed
the past waak? over the last ten years?

2. How did my weight change over the last 3 months?

— make a—| LINE GRAPH

INE &rAFPH

-

Examples: L]
Daes your guastion ask how 1. Which circuit accounts for the iargest proporion P1E CHART E
a total is proporﬁoned of the electricity use by our housahold? P

2. What proportion of U5, ene comas >
into sub-groups? Al ¥ — make aither

{Or what propartion 3. What proportion of U.5. residents take public T T
a sub-group (s of a total?) Lransportation to work? |. STACKED BAR CHART

AL e e

The Maine Data Litzracy Project - Graph Cholce Chart
£ 2011 The Moine Data Literacy Project (Rev. Mar 2011)



https://www.caryinstitute.org/sites/default/files/public/downloads/curriculum-project/ml1-graph_choice_chart.pdf

Graphing tips

Variability questions: Frequency plot (3 kinds) Dot plot

Box & whisker plot

Histogram

Kind of data:
One categorical group and
One numeric variable (one axis)

Frequency plats show how variable the
group is. Describe variability by range,
measure af center (mean, median, or
muode), and the shape of the distribution.
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Comparing groups guestions:

Frequency plots

Bar graph

Kind of data:
Two or more categorical groups &
One numeric variable

Frequency plots allow you to compare
how variable the groups are. Bar graphs
only shaw a single number fie. sum,
average, percent or count) for each
group.

Aslamtie FHrms

max wind Sper ds (e "'"r.)

{To compare two groups of values)

e
L
a

i
L]

[To compare two summarny values)

n
o

filandic FHerml

-

8L 2013

Correlation questions:

Scatter plot OR

Line

graph (for time series)

Kind of data:
Two numeric variables

Bath variables must be cantinuously
numeric. Connect dots only if one variable
i5 linear time (i.e. days, years...} Put time
on the X-axis.

Show correlation with a fine of best fit".

B laeitie Tleres

o

-2
frax wi ndsl’vffﬁ-‘ ?':""1‘:"

T

Bew bee 8 Sorms
-~
&

[
20+

Nember oF Sterms Per year
|‘ "
\

A

-

wy By o Wz op Bare b 2B
Year

Criteria for an informative graph:

__ Graph type fits the question

__ Axes are drawn & scaled correctly
_ Axes are labeled clearly, correctly
_ Units are given

__ Data are plotted accurately

__ Legend is present, if needed

__ Graphis overall neat & legible
__ Title and/or caption present

__ Trend line shown (scatter plot or
line graph only)

__ Graph helps answer the guestion

Proportion (percentage] questions:

Pie chart

Stacked bar graph

Kind of data:
Size of a subgroup as a percentage of
the whole group (Total of sub-groups
must = 100%:)

In pie charts and stacked bar graphs, all
sub-group percentages must total 100%.

Esuradid xF-— Fores INcd e

g A

[ e —
"

I eag*

1 13 meArl

| n“,.ﬁu!

FARM 4 TRRNMB

(There are other kinds of
questions and other kinds of
graphs, and often more than one
graph type is useful for a given
question. Learn ta graph data
for these basic kinds of questions

first.)

The Maine Data Literacy Project — Graph Choice Chart (p. 2)
©2011 — Schoodic Institute and University of Maine (rev. Mar 2014)




Statistical Tests
The following_statistical tests are used to determine whether observed
differences are statistically significant
1.Parametric tests are used when data follow a particular distribution
(e.g., a normal distribution—a bell-shaped distribution where the
median, mean, and mode are all equal). These tests are generally
more powerful.
2.Nonparametric tests are used when a particular distribution cannot
be assumed; they rank data rather than taking absolute differences
into account.
3.Unpaired tests compare values from independent samples.
4.Paired tests are performed on paired data. For example, where the
same parameter is measured on each patient before and after an
intervention.
5.Two-tailed tests should be used when an intervention could
potentially lead to either an increase or decrease of the outcome.
6.0ne-tailed tests should be used when an intervention can have only
one plausible effect on the outcome.

Science Direct Article link with more information

Parametric Assumptions:
1. Independent, unbiased samples
2. Data normally distributed
3. Equal variances

CV

Type of data?

Flow Chart for Selecting Commonly Used Statistical Tests

Discrete, categorical

Type of que:

stion

Chi-square tests
one and two sample

Relationship/ Nﬂ‘er&mc es

Do you have a true

Differences between

Means

what?

Tests for
Equal Variances

independent variable?
Yes, N
R i ; z
:Ez;:l;n Correlation Analysis

Frmax test

Brown and Smythe’s test,
Bartlett’s tests

Pearson’s r

|l"_aramctric / \ Nonparametric

h 4

Spearman’s Rank
Correlation

How many treatment
groups?

Student’s unpaired t-test,
Paired t-test

Data transform worked? |

s N°¢ Nonparametric

Mann-Whitney U or
Wilcoxon Rank sums test

If significant, do a
post hoc test, e.g.
Tukey’s or Bonferroni’s

Parametric

ANOVA

Two groups
More than two
groups
Parametric assumptions Parametric asssumptions
satisfied? satisfied?
* No No

|Data transform worked? |

Nonparametric

Kruskal-Wallis Test

L2

If significant, do a
Dunn’s Test

fyrmmmm— \



https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.sciencedirect.com/topics/medicine-and-dentistry/nonparametric-test
https://www.alchemer.com/resources/blog/how-to-choose-between-parametric-nonparametric-tests/
https://support.minitab.com/en-us/minitab/21/help-and-how-to/statistical-modeling/regression/supporting-topics/basics/what-are-categorical-discrete-and-continuous-variables/

Writing the

Conclusions

STEP 1 Hypotheses/Goal Reflections STEP 2 Limitations & Error Analysis
e How does your data support or refute your hypotheses e What struggles did you encounter with your
or engineering goals? experiment?
e Did you reject or fail to reject your null hypotheses if e How could these limitations and errors have affected
you had them? What was your p-value? your results?
e Why does your data show what it does? Connect it to e How did you attempt to minimize the effects of the
your background research. What is the science? limitations and errors?

e What would you do differently next time to improve
your experiment?

STEP 3 Implications of findings STEP 4 Future studies
e How do your results impact the research that has * How can your research be furthered?

already been done by others? e What questions has this research made you wonder
e Could your results have an impact on any other group or about?

environment? How?




Writing the /bstract
Under 250 Words

TOPIC & PURPOSE

HYPOTHESLES

B/ASIC METHOD

CONCLUSIONS

FPPLICATIONS

What was your topic and why did
you study this?

What were your hypotheses and why
did you think these would happen?

Briefly, how did you carry out your
experiment (just the highlights)?

What results were found and how did
they support or refute the hypotheses?

What implications and applications
could your results have?



Google Drive- Research Process Forms

< c
I's
ri Dri
& rive
& Urive
A - Ga Research Process Forms B ®
New e
File Na
b 1 Drive
r [0 c© —— A S - m y . &
2 shared withm : it
.
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W
[ Trash +
1 Project Student Checklist 2 Project Teacher Checklist 3 SMART Goals in Research B 4 Annctated Bibliography E 5 Establishing the Need B 6 Hypothesis
¢y Storage

7 Method Design 8 Materials List E 9 Conclusion Outline


https://drive.google.com/drive/folders/1eg8c885RngCWgNOKlBeDpKRbBsgdnJ3W?usp=share_link
https://drive.google.com/drive/folders/1eg8c885RngCWgNOKlBeDpKRbBsgdnJ3W?usp=share_link

HOW TO BE

A GREAT PRESENTER

Create a 2-3 minute elevator speech that walks your audience through your board.

Know your topic
and your audiences

€

{0k
&

Focus on your
key ideas

Create simple
visuals

Eliminate
filler words

Practice
makes perfect

+ 15
+ +

S °
-@..

=

O
O

g@

Don't read your
presentation

Make an eye contact
and body language

*When answering questions, don't be afraid to say that you don't know.



A Possible
Board Layout

Include your purpose and rationale. Describe what the data are
May include problem statement. showing and which statistical
tests you ran. Explain why your

ran those tests.
Review of Literature
Background research should include Conclusions

in-text citations.
Results

Hypotheses or Solutions and

Reasoning

Include in-text cited background Data tables, graphs and pictures
research on why/how you came to
these hypotheses.

Future Studies

Ideas for furthering this research

APA format is preferred. MLA is fine too.

*all graphs, charts and images need to have a citation or "made by student
researcher"
*no faces or brand names in images

Display & Safety Rules




Suggested Questions

What was your favorite part of your project?

Was there anything that was surprising to « Did you have fun doing your project?
you?

If you were going to do this project again,
what might you do differently?

What questions are you left wondering?

« What did you learn from your project?
« How does your project relate to other

_ o research?

Where did you get this idea? « Why did you chose to do a science fair
How did you come up with your hypotheses? project?
What was your control? « Did you runinto any problems?
How did you choose your independent and + Walk me through your lab notebook.
dependent values? « Does your project have practical applications?
Will you explain this graph? « Could you have come up with another
Who might want to know about your results? conclusion?

« How much time did you spend on your
How did you calculate that result? , yousp Y

experiments?

How many times did you repeat your

_ ) « How did you come to your conclusions?
experiment’

« What was the most challenging part of your
project?

How are your findings important? « How did you address the limitations of your
method?

Who helped you with your experiment?



Judging Form & Comment Card

Project Title:

1. Research Question (10 pts)

Science low<12345678910> high
« clear and focused purpose

= identifies contribution to field of study Comments:

« testable using scientific methods

Engineering

« description of a practical need or problem to be solved

« definition of criteria for proposed solution

= explanation of constraints

1. Design and Methodology (15 pts)

All projects low<123456789101112131415 > high
« well designed plan and data collection methods

= variables and controls defined, appropriate and complete Comments:

Engineering

« exploration of alternatives to answer need or problem
« identification of a solution
« development of a prototype/model

I1II. Execution: Construction and Testing (20 pts)

All projects low<1234567891011121314151617 1819 20> high
- systematic data collection and analysis

« reproducibility of results Comments:

= appropriate application of mathematical and statistical methods

« sufficient data collected to support interpretation and conclusions
Engineering

« prototype demonstrates intended design

« prototype has been tested in multiple conditions/trials

- prototype demonstrates engineering skill and completeness

V. Creativity (20 pts) low<123456789101112 13 14 15 16 17 18 19 20> high
- project demonstrates significant creativity in one or more of the above criteria Comments:
V. Presentation (35 pts) low<12345678910 > high Comments:

a) Poster/Powerpoint (10 pts)

« logical organization of material

« clarity of graphics and legends

« supporting documentation displayed

b)  Interview/Video (25 pts) low<1234567891011121314151617 1819 20 21 22 23 24 25> high Comments:
- clear, concise, thoughtful responses to questions

- understanding of basic science relevant to project

« understanding of interpretation and limitations of results and conclusions

« degree of independence in conduction project

= recognition of potential impact in science, society and/or economics

« quality of ideas for further research

- for team projects: contributions to and understanding of project by all members

Adapted from ISEF's Judging Form
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