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Introduction

O -l Why I joined the program? O 2 Roadmap of presentation

e Infrigued by research * To go over main
there's, always more to learn aspects of what |
 Building a strong learned

foundation in research  What | hope to do next!




The Baseline

What | thought research would be:

* You must follow the “rules”of research

e Creativity shou

e The answerist

dn’t be a big priority

ne big idea not the question

How 1 started off

Early guestions | had

* What defines a good research project?

e Where do scientists' ideas come from?

 How do | develop a worthy hypothesis?




Training
Overview

My training was broken up info 4 main weeks

1. Scientific Methods
2. Research Methods & Lab Design
3

4. How to present your research?

Developing Research Question

Focus: Research methodology,

data analysis, scientific

communication




The goal of this week was to learn

how to show science creatively

Nucleus (Brainy Strategi Mitochondria (Energ

| hold the DNA
and call the

I turn food
into usable

I move proteins and

Amazon Prime,
lipids through the cell

butinside a
cell

Endoplasmic Reticulum (Transporter)

“ Golgi Apparatus (Packaging Hero

But af the end of day, | learned that if you

Week 1

| was given so much freedom with the

do not know how to show science

creatively it will never be out there

creativity | felt overwhelmed

| build proteins, the
cell’s workers

Ribosomes
(Protein
Factories)

/ 7.;\\ A
HOW CHEMOTHERAPY WORKS IN CANCER! j

.o‘

- Cells that grow out of control
» This can happen for many
reasons, but it happens
during cell division since
cancer cells multiply really

( O

il Qo

( Chemo is a medicine given m
your bloodstream to target fast
multiplying cells
» that why people going through
chemotherapy loose their hair,
because those cells also

(e The negative effects can include )
weakened immune system,
anemia, and nause
» this happens because chemo
can't tell the difference between
immune system cells rapidly
multiplying or cancer. So it targets

fast, damaging our body S L

multiply fast. AR them all. -/

Scientific Method Foundations:

Observation — Question —» Hypothesis — Experiment — Analysis — Conclusion

-
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This was my hardest week

research question

Important

Week 2

* | sfruggled immensely on how to develop a good

* | didn't understand why a research question was so

\4

» Specific
e Measurable

e Attainable

e Relevant

* Timely
N

To overcome this, | focused on looking at the key aspects of

a research question “SMART"

Another idea | used was
e to look around me to find a
resedrch topic that mattered

» with the passion | was able to

drive the implementation forward

HYPOTHESIS POSTER

O]

My observation was from my first day of school,

when | saw the amount of girls in the high level
classes | was in. It stood out to me the entire
day. Seeing this | thought more of how | could
stuy this

| would create a questionnaire with questions
including questions of why they are in the class
and asking gender, and grade level. Obtain
teacher/admin permission to send out
questionnaires to all computer science classes.
| would analyze this through graphs and taking
percentage.

At Lake Stevens High School in the 25-26
school year, do male and female students
differ in their enroliment for applied computer
science in comparison with regular computer
science ? | choose computer science, since
there will be a higher sample size.

Depending on what the numbers show, draft
a conclusion based on reasons why a certain
gender is higher.




/
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We Ek 2 Continued...

This week | also learned that research isn’t
about following steps 1,2,3
Based on my research question, | developed

plans for analysis right at the start

\4

| put together

* The type of data | wanted to collect
* Figured out ways | could analysis is
© Chisquare test
O Looking for reasons behind the
numbers

* Brainstormed ideas to showcase my data

1

Intro

Observation: Fewer girls
seemed to be in high-level
classes.
Research Question: Are
males more likely than
females to take applied
computer science instead
of regular computer
science?

Hypothesis

More male
students will be in
applied computer

science than
female students.

Experiment
Documentation

2

Preparation
Materials:
e Questionnaire,
teacher/admin permission,

Excel/Google Sheets, charts.

Procedure:
. Create questionnaire.
e Distribute to all CS classes.

“ Collect anonymous
responses.
o Enter into data table.

Compare male vs female
enrollment + reasons.

L L L I

3

Data Collection

applied computer science or
regular computer science
prior experiences in coding?
Interest in Subject

needed for grad requirement
parent influence

teacher support

took regular instead of applied
already taken regular, liked it
and wanted to continue

would you take applied
computer science after regular?

« person in family in STEM
+ how many men do you know

are in STEM
how many women do you know
are in STEM

example
sample
ik applied computer prior Interest
gender lgevel scince or regular experinces in
computer sience  incoding?  Subject
female 11th applied some yes

4

Analysis/Conclusion

Analysis:
» Pie chart: Gender
distribution by course.
* Bar chart: Reasons for
enrollment (boys vs girls).
Conclusion
* Results will show if
stereotypes, schedule, or
credit needs explain the
differences.
* Helps understand how
gender affects course

choice.
needed parent
for d

gra influenc
requirm
e

ent
no yes




/
Week 3

During my first day of
school, | looked for
problems or things that
stood out in my class

==

ARAAR

Two major things | saw
was gender diversity
in advanced classes

and the talk of how to

use Al

From there | developed
drafts of research
guestions such as:

Does gender have an
impact on what class
students take?

A

| looked at the table

given and refined it
based on SMART, is it
specific, measurable,
attainable, realistic, and
time based

From there | got:
At Lake Stevens High
School in the 25-26
school year, do male
and female students
differ in their
enroliment in
advanced-level courses

(e.g., AP Biology vs.
regular Biology)

This research question is
something | can take
action on through surveys
of my students or asking
my school for classes and
how many of each gender

are in it.

Research AfLake Stevens High Schoolin

03

Question the 25-26 school year, do male
and female students differ in their
enrollment in advanced-level
courses (e.g., AP Biology vs.

regular Biology)

\4

| refined this afferwards to be more measurable:

At Lake Stevens High School in the 25-26 school
year, do male and female students differ in their
enrollment for applied computer science in

comparison with regular computer science ?




GENDER DIFFERENCES IN ENROLLMENT BETWEEN APPLIED AND REGULAR COMPUTER
SCIENCE AT LAKE STEVENS HIGH SCHOOL
BY: HARSHITA SINHA

Introduction Findings Methods For Analysis

From my first day of school, | noticed that in the advanced classes | was . 0 i R e s e a I ‘ : h p o s l e I
« Chi square test to see statistical significance

wheter gender differences lso ehow up in other advanced oasses. To [ * PeTCentage i number of boysin comparison o girs Tables of observed vs expected

narrow di" my hypothesis | wanted to Il:)ok at the differences bet“;een Whichganderie more ?n anpliec : E=grand total(row total}column total)

Applied Computer Science and Regular Computer Science at Lake > Shoy, pgrce-ntage calcuiationsand éxplaln wh‘at the § Rorssntagaoaeu atons frorevaty fesiupe 10 see Impeck

Stevens High School. correlation is fr.om answers, gender, and applied and use graph to see differences in features for each
versus comparison. gender

Research Question

At Lake Stevens High School during the 2025-2026 school year, T R " "
do male and female students differ in their enroliment between Rayeiine - O d d ed O | | k n OW n I n fO r m O '|' I O n
Applied Computer Science and Regular Computer Science? ‘ « Chi Square Tables
* Google sheets
Pie graph with percentage
Bar graph with gender and reasons

Created layout for research poster and

Data Vizulation Tools

P Features would include: X -
Features would include: lw
« teacher support 0 m

> gender took lar instead of applied L
« grade level * took regular instead of applie P
= 2 « already taken regular, liked it and
« applied computer scince or regular ,
computer sience wanted to contiune « Tounderstand if gender is a true factor in course choice

« prior experinces in coding? = ::‘::Liz:;::r::;’::;d Colnputer: or what other reasons can impact class choice.
« Interest in Subject =

, ,  Methods
* needed for grad requirment psreoniamily o STEN

« how many men do you know are in

L}
 All Sections
+ how many women do you know are Home —_—

= in STEM

. S ———— * Results/Conclusion

Things to note before compiling real data

e Infroduction

» leave room for figures, this is a simple layout, however

« leave room for figures, this is a simple layout, however graphs wil be the graphs wil be the the main part of the results section
the main part of the results section 3 & :

« the data table will be there instead of just features - will summarize the * the data table will be there instead OfJUSt features -
data with totals from the responses and place that here t ; y will summarize the data with totals from the responses

and place that here

: 2 | never thought | would ever work on presenting my findings before having any, but the
\\2? ) impact isnt in answers but what the question you have o solve and pointing that out




How am I implementing what I

learned?

e The experiment e Data Collection

Using my research question and * | sent out the questionnaire to all

research plan | developed in my training. computer science students

| followed it, and created a questionnaire « Currently | have 28 repones out

of 54

e End Goal

« After we get all of our data - we want to run

Computer Science Questionnaire T data GﬂOlYSIS v

Thank you for taking the time to fill this out. There are no right or wr¢ ,,...4 )
is just to learn more about what impacts students choosing classes. ' M

an analysis to see if there is a statistical

harshitasinha188@gmail.com Switch account

£8 Not shared

difference
= I e e TS * If so, fo look at the question answers of
O Male e . s SRR ST . e : )
€5 ol e ot e e stereotypes or influence to find reasons
(O other: m— E,n » = — ’ ‘ Sm— :

behind the numbers




Reflection

g Change in Thought process / What | learned
. « Research doesn’t have rules - it's @“) » When developing a topic, it
about learning should be something you are
* When approaching a research passionate about
question - you must look at all angles  Remember that research is an
* Your hypothesis being incorrect is iterative process - expect to
not a bad thing, you still learn refine your approach as you
something earn
e | didn't just learn how to do research * It will never be perfect - and you
- but how to think nave to be okay with that.




Future Goals

* As a highschooler | have time but | have a few

aspirations | look up to

* | would like to major in Molecular Biology
O | am really fascinated by genetics so

hopefully that's something | can study

* | would be grateful to work towards getting my
PhD in the far future
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