
Sense	of	Belonging	in	Undergraduate	STEM	
Majors:	How	to	Foster	It	and	How	to	Assess	It	
Harold	Stanislaw,	Iqbal	Atwal,	and	Missy	Lebray	
California	State	University,	Stanislaus

1



Thanks!

• US	Dept	of	Education	Title	III	Part	F	grants	
P031C110082	and	P031C160070	
	

HSI	STEM	
grants
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Overview

• Background	

• Sense(s)	of	belonging	

• STEM	Success	programming	at	Stanislaus	State	

•Methods	for	assessing	outcomes	

•Methods	for	sharing	outcomes	

• Outcomes	for	STEM	Success	programs	

• Key	findings	and	next	steps
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Background
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Stanislaus State

Six-County	Service	Area	
Poverty	rate	well	above	California	average		

Educational	attainment	rate	well	below	CA	average
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Stanislaus State students (Fall 2019)

• 9,511	undergrads	

• 67%	first	generation	
(TRIO	definition)	

• 63%	Pell-eligible	

• 60%	Hispanic	
9%	Asian	(mostly	SE	Asia)	
2%	African	American	

• 65%	female
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HSI-STEM grant at Stanislaus State

• HSI-STEM	grants	aim	to	increase	the	number	of	students	
from	historically	underrepresented	groups	who	graduate	
with	a	degree	in	STEM	

• Underrepresented	students	are	STEM	majors	who	are	any	
of	these:	
• From	an	underrepresented	ethnic	group	(African	
American,	Hispanic,	Native	American,	Pacific	Islander)	

• Economically	disadvantaged	
• First	generation	
• Female	(in	some	majors)

“Target	
population”
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STEM at Stanislaus State
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Sense(s) of 
Belonging
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• At	start	of	first	HSI-STEM	grant,	retention	within	STEM	
majors	was	only	~50%

History of STEM Success

2009 2010 2011 2012 2013 2014

STEM 
majors 
(n = 128)

n = 84 n = 65

Graduated

Left Stan 
State

Left STEM

In STEMn = 43

2009	First-Time	Freshmen		
Who	Entered	as	STEM	Majors
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History of STEM Success

Biology Liberal 
Studies

Psychology

Width of arrow is 
proportional to 

number of students

•More	students	change	out	of	STEM	than	into	STEM
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• Students	declaring	a	major	or	switching	a	major	are	
invited	to	complete	a	survey	

• Lists	common	reasons	students	might	select	or	change	
their	major	

• Students	can	elect	as	many	or	as	few	reasons	as	desired	

•More	than	3,300	responses	to	date

Why do students leave STEM?
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Change of major survey

•Which	reasons	are	cited	most	often?

- Like	the	instructors	
- Enjoy	the	classes	
- Like	the	subject	matter	
- Feel	like	belong	more	
- Expect	to	get	good	grades	
- Like	the	class	schedule	
- Easy	to	get	into	classes	
- Few	courses	needed	
- Workload	is	reasonable	

- Affordability	
- Helps	get	into	grad	school	
- Helps	get	a	job	
- Helps	get	a	higher	salary	
- Other	students	suggested	
- Faculty	suggested	
- Advisors	suggested	
- Family	suggested	
- Employer	suggested
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Change of major survey
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Change of major survey
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•Most	common	reasons	for	declaring	a	major	are	job	
prospects	and	enjoyment	of	subject	matter		

• Most	common	reason	cited	for	leaving	a	major	is	
students	feel	they	belong	more	in	their	new	major	

• Sense	of	belonging	is	especially	likely	to	be	cited	by	
students	who	leave	STEM	
• 70%	of	STEM	leavers	feel	they	belong	more	in	a	non-STEM	
major

Change of major survey
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Change of major survey
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Students	
citing	sense	
of	belonging
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Comments from students who left STEM and 
felt they belonged more in a non-STEM major

I	lec	biology	
because	being	a	
doctor	was	my	
parents	dream 

Chem	lowered	my	
self-esteem  

The	
biology	classes	
were	too	hard 

Biology	was	…	
taking	a	toll	on	my	mental	

health

I	…	felt	to	be	more	
connected	to	CJ  

I	just	felt	
out	of	place.	Like	it	
wasn’t	meant	for	

me   

I	felt	stupid	in	
every	science	class
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• Belonging	to	Stanislaus	State	
• Weak	sense	of	belonging	may	
result	in	leaving	Stanislaus	State	

• Belonging	to	STEM	
• Weak	sense	of	belonging	may	result	in	
leaving	STEM,	or	leaving	Stanislaus	State	

• Belonging	to	the	major	
• Weak	sense	of	belonging	may	result	in	
switching	majors	(possible	out	of	STEM),	
or	leaving	Stanislaus	State

Levels of belonging
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• Students	may	not	know	about	or	feel	
comfortable	switching	majors	

• At	Stanislaus	State,	retention	is	higher	for	Hispanic	
students	who	switch	majors	than	for	Hispanic	
students	who	do	not

Levels of belonging DETOUR
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STEM Success at 
Stanislaus State
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STEM Success at Stanislaus State

stemsuccess@csustan.edu
www.csustan.edu/stem-grant

Stanislaus State

Sacramento

Fresno

Stanislaus State is located in 
the heart of the Central Valley 
at the half-way point between 
Sacramento and Fresno

CONTACT US!

Students Transitioning to 
Engaged and Motivated Success

A message from the Director, Iqbal Atwal:
! e STEM Success program provides year-round programming dedicated to 
improving retention, persistence, and graduation of undergraduates in math 
and science disciplines at Stanislaus State. We have a great team of faculty and 
sta"  who are highly committed to helping our Hispanic/underserved and 
low-income students engage and succeed in STEM!

For over eight year the STEM Success program 
is a signature support program for students in 
the College of Science. ! is program engages 
historically underserved students with year round 
support to persist and success in some of the most 
challenging majors in the university. Faculty and 

" psta"  collaborate to help students become immersed 

in their disciplines, understand the requirements 
of their majors, and transfer seamlessly to Stan 
State. Community college faculty and counselors 
are critical partners in these e" orts, and we 
appreciate their participation and collaboration.
      - Dr. David G. Evans 

“SDA helped me get to know campus better 
and be more comfortable with faculty”
- Alex Labra, Computer Science | Transfer

“SDA helped me to not feel so lost and 
helped get me excited about my 1st day 
of college”  
                - Moira Mendoza, Biology | Freshman

We had a successful third year of our STEM Discovery Academy in Summer 2019. A total of 
47 incoming students (29 Freshmen and 18 Transfer) participated in our SDA Session 1 and 
Session 2. Our students became more familiar with our campus, 
developed a relationship with faculty and connected with other 

STEM major students. ! e STEM 
Success sta" , 8 student peer mentors 
and 20 faculty from College of 
Science worked hard to ensure 
our students were able to have an 
educational and exciting STEM 
Discovery Academy experience. 
We are so proud of each and every 
one of our SDA students and are 

con# dent they will continue to thrive 
in their respective STEM majors here 
at Stanislaus State.

Students programming and interacting 
with Cozmo robots during our Computer 
Science activity

Students race their ra# s during 
our boat building acitivity

Fall

2019

A Message from Dean Evans From the College of Science

[More about SDA on back page]

SDA participants on a trail in 
Calaveras Big Trees State Park 

Students testing their saliva 
during our Genetics lab

Student examining freshwater 
invertebrates in the lab

All programing is sponsored by U.S. Department of Education (Title III) Grant# P031C160070

! e STEM Discovery Academy is a program that combines a residential summer academy 
(dormitory living, 7 days a week, free room and board) for incoming freshmen with a non-
residential summer academy (commuters, meals provided) for incoming transfers from 
community colleges.  If you attend SDA, you will share learning experiences with other students, 
engage with faculty, receive peer support, and be immersed in several STEM disciplines. ! is 
is a great opportunity for students to become familiar with our STEM faculty and discuss 
undergraduate research opportunities in the various STEM disciplines.

!! STEM Di A dd i hth t bbi idd ti ll dd

STEM Discovery Academy
WOW 2 STEM

Mauricio is our STEM Success Peer Mentor and will be available 
as a resource for STEM students interested in learning more 
about navigating campus resources and learning about study 
strategies. He is available in the Commons (Naraghi Hall room 
124) on Mondays and Wednesdays from 11:45am-1:45am and on 
Fridays from 3:15pm to 5:15pm.

Elizabeth Monroe is a central valley native with a passion for helping students navigate 
higher education.  As a transfer student herself, Elizabeth understands the unique chal-
lenges faced by our valley students.  She began her educational journey at Modesto Junior 
College and went on to receive a Bachelor’s Degree in Psychology from UC Santa Barba-
ra.   She then attended CSU Stanislaus to earn a Pupil Personnel Services 
Credential.  If you are a transfer student considering CSU Stanislaus 
in the Biology, Chemistry, Computer Science, Geology, Math, or 
Physics majors, please feel free to reach out to Elizabeth to explore the 
exciting opportunities and services we o! er through the STEM Success 
Program.  

WOW 2 STEM Peer MentorsWOW 2 STEM Peer Mentors

Contact our Transfer Specialist to schedule an appointment: emonroe@csustan.edu.

Say Hello. .  .

Warriors on the Way to STEM (WOW 2 STEM) is the transfer component of STEM 
Success Grant. Stanislaus State is seeking to expand and improve transfer articulation 
practices across top 10 regional feeder community colleges to promote STEM transfer 
pathways.

The Commons & STEM Collaboratory

" e Commons is a resource cen-
ter and study space for students. 
Students can use the tables and 
whiteboards for study sessions 
and group work. It also contains 
a wide variety of STEM textbooks and professional and academic exam preparation 
materials such as GRE, MCAT, etc. that are available for students to use. " e Com-
mons is located in Naraghi Hall room 124.
STEM Collaboratory provides an environment to support collaboration and 
cooperation among STEM students and faculty in pursuit of STEM education and 
research through interaction, communication, and knowledge-sharing. Students 

are welcome to use the tables, chairs and 
whiteboard for study sessions and group 
work. " e STEM Collaboratory space 
is located on the # rst $ oor of Naraghi 
Hall outside of 
the Commons 
(Naraghi Hall 
room 124).

We have two amazing WOW 2 STEM Peer Mentors, Ruben (Physics Major) and Paola 
(Biology Major), that assist our Transfer Specialist with outreach and student mentoring 
needs.  " ey also help out with our STEM Discovery Academy in the summer. If you see 
their friendly faces around campus, we hope you’ll wave and say “hello”.

Mauricio Miranda 
Computer Science |  Senior

“My experience as a WOW 2 STEM Peer Mentor has been so rewarding! I really enjoy connecting 
with fellow students and discussing career ambitions. In addition, I also enjoy giving advice 
to students within my majors as well. Being a Peer Mentor has also helped me academically by 
realizing that a Peer Mentor is also a role model for other students. . .”  

- Ruben Hernandez, Physics | Senior

“. . .I’ve come to learn and know-how community colleges, its 
sta! , faculty, advisors, and articulators work to ensure 
educational quality and satisfactory transferring 
requirements are met.” - Paola Pelayo, Biology | Junior

g

Meet Our Transfer Specialist
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• Current	HSI	STEM	grant	is	called	
Students	Transitioning	to	Engaged	and	Motivated	Success	

• STEM	Success	funds	four	types	of	programming	to	help	
students	develop	a	sense	of	belonging	to	Stanislaus	State,	
to	science,	and	to	their	STEM	major

STEM Success at Stanislaus State
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Biology�
Warriors on the Way to STEM 

WOW2STEM 

Merced College 

The�Department�of�Biological�Sciences�aƩracts�students�who�want�to�
study�life�in�all�its�grandeur.��QuesƟons�of�how�living�organisms�
funcƟon�and�evolve�are�some�of�the�areas�of�inquiry�pursued.��Some�
students�pursue�a�degree�in�biology�in�order�to�conduct�basic�or�
applied�research.��Other�students�complete�coursework�required�for�
health�professional�schools,�such�as�
medical�school.�

Where�can�a�Biological�Sciences�degree�
take�you?��Physicians,�denƟsts,�
pharmacists,�nurses,�clinical�laboratory�
scienƟsts�and�physician’s�assistants�all�
need�solid�biology�backgrounds,�as�do�
teachers,�veterinarians,�plant�
geneƟcists,�ecologists,�podiatrists,�
horƟculturists�and�entomologists.�

�
x� Meet�with�a�STEM�counselor�each�semester�

at�your�community�college.�
x� Follow�a�student�educaƟonal�plan�(SEP)�as�

outlined�by�a�STEM�counselor.�
x� AƩend�presentaƟons�and�workshops�

throughout�the�year.�
x� Follow�applicaƟon�dates�and�deadlines�as�

directed�by�the�Transfer�Advisor�and�Stani-
slaus�State.�

�
For�more�informaƟon�you�may�contact:�

iatwal@csustan.edu�
www.csustan.edu/STEM-success�

Dr. Terry Jones is a professor in the Biological Sciences department at Stanislaus State.  His 
current research consists of studying modern animals to discover the biology of exƟnct  
animals. 
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BIOLͲ04A 

BIOLͲ04B* 

(Morphology & Physiology) 

CHEMͲ02A & MATHͲC 

CHEMͲ04A** 

(General Chem I) 

CHEMͲ04A 

CHEMͲ04B** 

(General Chem II) 

CHEMͲ04B 

CHEMͲ12A*** 

(Organic Chem I) 

MATHͲC 

 
MATHͲ02 or�MATHͲ2H 

MATHͲ10 (StaƟsƟcs) 

or�

MATHͲ04A (Calculus I) 

MATHͲ02 or�(MATHͲ25 & MATHͲ

26) �

�
MATHͲ04A 

PHYSͲ04A 

PHYSͲ02A (Gen Physics I) & 

PHYSͲ02B (Gen Physics II) 

or�

PHYSͲ04A (Basic Physics I) & 

PHYSͲ04B (Basic Physics II) 

* Approved course arƟculaƟon with Biology 1050/1150 (BIOLͲ04A/04B)

is accepted as a series only. The Lecture and Lab must be completed at 

Merced College to receive credit at Stanislaus State.  

** CHEMͲ04A/Ͳ04B must be completed at Merced College before 

transferring to Stanislaus State to ensure Ɵmely progress. 

***While CHEMͲ12A saƟsfies the Organic Chemistry requirement, it 

does not count as upperͲdivision units.  Upon transfer, an addiƟonal 

four units of upperͲdivision elecƟve units will be required to complete 

the major. 

For all degree requirements, visit www.csustan.edu/roadmaps                 
                 

            Last Updated 11/14/2018 

Biology�B.A.�Roadmap�
CHEMͲ04A & MATHͲC 

BIOLͲ04A* BIOL�3310—Cellular�and�Molecular�Biology��
(3�units)��

BIOL�3350�-��Introductory�GeneƟcs�(3�units)�

�
BIOL�3680—Ecology�(4�units)�
�
BIOL�4400—EvoluƟon�(3�units)�
�
GeneƟcs�and�Biotechnology�course�(2�units)�

�
Structure�and�FuncƟon�course�(4�units)�
�
Diversity�and�SystemaƟcs�courses�(8�units)�

�
ElecƟve�courses�(10�units)� 

 

BIOLͲ04A 

BIOLͲ04B* CHEMͲ02A & MATHͲC CHEMͲ04A** 
 (General Chem I) 

CHEMͲ04A 
CHEMͲ04B ** 

(General Chem II) 

MATHͲ02 or (MATHͲ25 & MATH
Ͳ026) 

PHYSͲ02A  
 

 
MATHͲ04A 

PHYSͲ04A 
 

CHEMͲ04B 

Complete�one�sequence:�PHYSͲ02A (Gen. Physics I)  & PHYSͲ02B (Gen. Physics II) or 
PHYSͲ04A (Basic Physics I)  & 

PHYSͲ04B (Basic Physics II) or 
CHEMͲ12A*** (Organic Chem I) 

*Approved course arƟculaƟon with Biology 1050/1150 (BIOLͲ

04A/04B) is accepted as a series only. Both Lecture and Lab must 

be completed at Merced College to receive credit at Stanislaus 

State.  
 

** CHEMͲ04A/04B must be completed at Merced before 

transferring to Stanislaus State to ensure Ɵmely progress.  

 
***While CHEMͲ12A saƟsfies the Organic Chemistry 

requirement, it does not count as upperͲdivision units.  Upon 

transfer, an addiƟonal four units of upperͲdivision elecƟve units 

will be required to complete the major. 
 

For all degree requirements, visit www.csustan.edu/roadmaps                                              Last Updated 11/14/2018 

Warriors on the Way to STEM (WOW 2 STEM)
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• Outreach	to	potential	STEM	transfer	students	at	10	
community	college	partners	

• Course	articulation	agreements	and	transfer	course	
roadmaps	for	all	12	STEM	degree	majors	offered	at	
Stanislaus	State	

• Pre-matriculation	degree	audits

Warriors on the Way to STEM (WOW 2 STEM)

Total	
of	120	transfer	
roadmaps
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Natural Sciences 1000 (NSCI 1000)

26



• First-year,	3-unit	General	Education	course	

• Content	was	originally	similar	to	a	first-year	seminar	

• Becoming	more	of	a	foundational	science	skills	course	
• Students	conduct	literature	reviews	and	research	

• Findings	presented	in	a	poster	at	end	of	semester

Natural Sciences 1000 (NSCI 1000)
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STEM Discovery Academy (SDA)
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• 2-week	summer	immersion	program	for	entering	
freshmen	and	transfer	students	

• Residential	for	freshmen	

•Multiple	activity	types	
• Discipline-specific	(e.g.,	genetic	testing;	robot	programming)	

• Campus	resource	introduction	(e.g.,	scavenger	hunt)	

• Social	(e.g.,	field	trips;	boat	building;	bowling)

STEM Discovery Academy (SDA)
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• Includes	psychosocial	activities	
• Values	affirmation	game	

• Hero’s	journey	skit	

• Difference	education	game	

• Students	conduct	research	

• Culminates	in	poster	session

STEM Discovery Academy (SDA)
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Research and Immersion for STEM Excellence 
(RISE)
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• Students	in	their	first	two	years	on	campus	help	faculty	
conduct	research	

• Students	receive	$14	per	hour	

• Faculty	serve	as	mentors	

• Students	can	attend	and	present	at	professional	
conferences	

•Monthly	RISE	student	meetings	include	lightning	
talks,	conference	debriefs,	etc.

Research and Immersion for STEM Excellence 
(RISE)
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Assessment 
Methods
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• Retention	at	Stanislaus	State	

• Retention	within	the	major	

• GPA	

•Major	prerequisite	courses	completed	
• For	transfer	students	only;	computed	manually	

• Total	units	completed

Institutional Records
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• Administered	to	participants	in	each	STEM	Success	activity	

• Ask	how	students	regard	other	STEM	Success	participants:	
• Not	a	friend	
• Casual	friend	
• Good	friend	

• Ask	how	often	students	consult	with	other	STEM	Success	
participants	about	class	material	or	assignments:	
• Not	at	all	
• Sometimes	
• Often

Social network analysis survey
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CAUTION
AREA UNDER  

CONSTRUCTION

Social network analysis survey

• Stadtfeld,	C.,	Vörös,	A.,	Elmer,	T.,	Boda,	Z.,	&	Raabe,	I.	J.	(2019).	
Integration	in	emerging	social	networks	explains	academic	failure	
and	success.	PNAS,	116,	792-797.	doi:	10.1073/pnas.1811388115
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• Course-specific	questions	

• 28	questions	about	psychosocial	factors	relevant	to	
academic	success	and	each	sense	of	belonging	
• 12	questions	about	Stanislaus	State	

• 4	questions	about	STEM	

• 12	questions	about	the	major

Start-of-Semester (SoS) survey
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• I’m	glad	I’m	a	student	at	Stan	State		

•My	high	school	or	community	college	did	a	good	job	of	
preparing	me	for	Stan	State	

• Setbacks	and	obstacles	I	encounter	as	a	student	are	
opportunities	for	me	to	learn	

• Some	students	have	to	work	harder	than	others	to	
succeed	in	college

Stanislaus State psychosocial questions
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• I	am	comfortable	asking	[my	major]	professors	questions	

• I	have	at	least	one	mentor	at	Stanislaus	State	

• I	have	friends	and	colleagues	who	can	help	me	succeed	
at	Stan	State	

• Getting	a	college	degree	will	help	me	achieve	my	life	
goals	

• I	am	interested	in	pursuing	a	graduate	degree	or	
certificate

Stanislaus State psychosocial questions
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• I	know	how	to	study	for	an	exam	at	Stan	State	

• I	use	an	agenda,	calendar,	or	other	scheduling	tool	to	
help	me	manage	my	time	

• I	know	where	to	go	on	campus	if	I	need	help

Stanislaus State psychosocial questions
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• I	enjoy	conducting	research	

• I	know	how	to	design	a	scientific	study	to	test	a	
hypothesis	

• I	can	distinguish	good	scientific	work	from	bad	scientific	
work	

• I	am	confident	in	my	ability	to	solve	mathematical	
problems

STEM psychosocial questions
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• I	would	like	to	learn	more	about	careers	in	[my	major]	

• Careers	for	students	who	major	in	[my	major]	pay	well	

• Professionals	who	work	in	[my	major]	have	fun	

• I	can	write	a	scholarly	paper	in	[my	major]	

• I	can	read	scholarly	papers	in	[my	major]	

• It’s	important	for	undergraduates	in	[my	major]	to	
conduct	research

Major psychosocial questions
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• I	enjoy	learning	about	[my	major]	

• Succeeding	in	[my	major]	requires	a	special	talent	that	
can’t	just	be	learned	

• I	am	confident	that	I	will	complete	an	undergraduate	
degree	in	[my	major]	

• I	have	the	skills	needed	to	succeed	in	[my	major]	

• I	feel	like	I	belong	in	[my	major]	

• The	faculty	in	[my	major]	at	Stan	State	support	me

Major psychosocial questions
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• Administered	during	first	few	weeks	of	semester	

• Fall	2018	through	Fall	2019:	Instructors	volunteer	their	
courses	for	inclusion	and	provide	their	students	with	a	
survey	link	

• Spring	2020:	Individualized	survey	invitation	emailed	to	
all	students	enrolled	in	at	least	one	College	of	Science

SoS recruitment methods
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AcWLYLW\ AYeUaJe RI HRXUV
� 

SOeeSLQJ
WRUNLQJ IRU Sa\
SWXd\LQJ RU dRLQJ acadePLc ZRUN RXWVLde RI cOaVV
AWWeQdLQJ cOaVVeV
ReOa[LQJ (aORQe, ZLWK IULeQdV RU IaPLO\, eWc.)
FaPLO\ cRPPLWPeQWV, VXcK aV caULQJ IRU SaUeQWV RU cKLOdUeQ
E[eUcLVLQJ RU SaUWLcLSaWLQJ LQ VSRUWV
CRPPXWLQJ WR aQd IURP caPSXV
VROXQWeeULQJ

34.6
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13.1
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4.3
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Resilience and Study Habits
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AQ BaUQeV BLaQcKL BLVVRQQeWWe CaUWeU CRUWe] CRWWeU CRYeU EPeUVRQ �

Ke\
1 = SWURQJO\ dLVaJUee
2 = DLVaJUee
3 = SRPeZKaW dLVaJUee
4 = NeLWKeU aJUee QRU dLVaJUee
5 = SRPeZKaW aJUee
6 = AJUee
7 = SWURQJO\ AJUee
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Key
1 = Strongly disagree
2 = Disagree
3 = Somewhat disagree
4 = Neither agree nor disagree
5 = Somewhat agree
6 = Agree
7 = Strongly Agree
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Key
1 = Strongly disagree
2 = Disagree
3 = Somewhat disagree
4 = Neither agree nor disagree
5 = Somewhat agree
6 = Agree
7 = Strongly Agree
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Key
1 = Strongly disagree
2 = Disagree
3 = Somewhat disagree
4 = Neither agree nor disagree
5 = Somewhat agree
6 = Agree
7 = Strongly Agree
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TXHVWLRQ.
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# RI VWXGHQWV PHUFHQW

UQGHFOaUHG
SRFLRORJ\
SRFLaO SFLHQFHV
PV\FKRORJ\
PK\VLFV, PK\VLFaO SFLHQFHV & GHRORJ\
OWKHU
NXUVLQJ
MaWKHPaWLFV
LLEHUaO SWXGLHV
KLQHVLRORJ\
CULPLQaO JXVWLFH
CRPSXWHU SFLHQFH
CKLOG DHYHORSPHQW
CKHPLVWU\
BXVLQHVV
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AQ BaUQHV BLaQFKL BLVVRQQHWWH CaUWHU CRUWH] CRWWHU CRYHU EPHUVRQ �

KH\
1 = SWURQJO\ GLVaJUHH
2 = DLVaJUHH
3 = SRPHZKaW GLVaJUHH
4 = NHLWKHU aJUHH QRU GLVaJUHH
5 = SRPHZKaW aJUHH
6 = AJUHH
7 = SWURQJO\ AJUHH

60



Distribution 
of findings

ToWal ReVSonVeV

1237

The College of Science 
SƚaƌƚͲofͲƚheͲSemeƐƚeƌ CoƵƌƐe SƵƌǀeǇ BǇ CoƵƌƐe

SƉƌing ϮϬϭϵ

 
 

FXWXUe PlaQV & CRPPeQWV

BIOL CDE9 CHEM COGS CS GEOL MATH MBIO NR CODVV N8RS PH<S PSC< PS<C PS<CH =OOL
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AQ BDUQHV BLDQFKL BLVVRQQHWWH CDUWHU CRUWH] CRWWHU CRYHU EPHUVRQ �

II \RX JR RQ WR SXUVXH D JUDGXDWH GHJUHH RU
FHUWLILFDWH, ZKLFK ILHOG(V) ZRXOG \RX VWXG\?
� 

]RRORJ\
ZDWHUERUQH SDWKRJHQV
VHWHULQDU\ MHGLFLQH/SFLHQFH
VHWHULQDU\ PHGLFLQH
VHWHULQDULDQ
YHW
UUEDQ PODQQLQJ
XQVXUH
UQGHFODUHG
UQGHFLGHG
UOWUDVRXQG WHFK
TR[LFRORJ\
TKH MHGLFDO FLHOG
THFKQRORJ\
THDFKLQJ CUHGHQWLDOV, M.A. SFKRRO CRXQVHOLQJ, EG.D
LQ HGXFDWLRQ DGPLQLVWUDWLRQ RU PK.D LQ HLVWRU\ RI

II \RX'G OLNH WR PDNH DQ\ FRPPHQWV DERXW WKLV VXUYH\ RU \RXU FODVVHV, KHUH'V \RXU FKDQFH!
� 

£
-
'- I MXVW ZDQW WR OHDUQ DQG SDVV P\ FODVVHV. - BH PRUH VRFLDO. -LHVV DIUDLG RI WDNLQJ ELJ VWHSV.
I WKRXJKW WKLV ZDV LQWHUHVWLQJ.
...
:)
:A)
1-7 IHHOV OLNH WR PDQ\ FKRLFHV
A VLPSOH VXUYH\ I HQMR\HG WDNLQJ
AOO P\ ELRORJ\ SURIHVVRUV VHHP VXSSRUWLYH.
AOO P\ SV\FK FODVVHV DUH SUHWW\ ZHOO WDXJKW WKH RQO\ WKLQJ LV I ZLVKHG WKHUH ZDV PRUH H[SODLQLQJ DQG FRPSDULQJ EHWZHHQ WHUPV EHLQJ OHDUQW EHFDXVH LW FDQ
EH YHU\ FRQIXVLQJ. MXVW ZLVKLQJ HYHU\WKLQJ ZRXOG W\H LQ EHWWHU.
AOWKRXJK I GRQ'W KDYH D FODVV ZLWK SURIHVVRU GDUGQHU WKLV VHPHVWHU. HH LV D UHDOO\ JUHDW SURIHVVRU.
AQ\ SURIHVVRU ZKR VD\V SHRSOH GRQ'W XVXDOO\ SDVV WKLV FRXUVH. WRUN RQ KRZ \RX OHFWXUH
AV D QHZ WUDQVIHU VWXGHQW, I DP YHU\ H[FLWHG WR OHDUQ DERXW WKH YDULRXV ILHOGV RI SV\FKRORJ\ DW SWDQ SWDWH!
AV VRPHRQH ZKR LV UHSHDWLQJ WKH FRXUVH, I VWLOO IHHO WKLV SUHVVXUH ZKHQ LW FRPHV WR TXL]]HV RU H[DPV LQ WKLV FODVV VSHFLILFDOO\.
BLRORJ\ 1050-009

BULHIO\ GHVFULEH \RXU GUHDP FDUHHU RU SURIHVVLRQ, DQG ZK\ LW DSSHDOV WR \RX.
� 

=RR VHWHULQDULDQ EHFDXVH I ZDQW WR KHOS UHVFXH DQG UHOHDVH DQLPDOV.
WRUNLQJ ZLWK WKH HQYLURQPHQW DQG ZRUNLQJ WR FRQVHUYH LW. IW'V LPSRUWDQW WR NHHS RXU HFRV\VWHPV
LQWDFW.
WRUNLQJ ZLWK SUHPDWXUH EDELHV LQ WKH NICU. I UHDOO\ HQMR\ FKLOGUHQ DQG EHLQJ DEOH WR FRPELQH
ZRUNLQJ ZLWK EDELHV DQG QXUVLQJ VHHPV OLNH VRPHWKLQJ I ZRXOG HQMR\ GRLQJ HVSHFLDOO\ ZLWK QHZERUQV.
WRUNLQJ ZLWK SHRSOH, KHOSLQJ SHRSOH. ELWKHU LQ WKH PHGLFDO ILHOG RU DV D VRFLDO ZRUNHU.
WRUNLQJ ZLWK SHRSOH ZKR QHHG KHOS IRU D JRRG GXUDWLRQ RI WLPH DV ZHOO DV PDLQWDLQLQJ GD\V RII, D
VWUHVV-IUHH ZRUN HQYLURQPHQW, DQG GHFHQW SD\.
WRUNLQJ ZLWK NLGV
WRUNLQJ ZLWK IDPLOLHV, FKLOGUHQ, DQG LQGLYLGXDOV LQ D WKHUDSHXWLF VHWWLQJ
ZRUNLQJ ZLWK DGROHVFHQFH
WRUNLQJ RQ YLGHR JDPHV EHFDXVH I KDYH D SDVVLRQ IRU SOD\LQJ DQG WKH ZRUN WKDW JRHV LQWR LW
WRUNLQJ RQ UHVHDUFK SURJUDPV, WKDW LQYROYHV QHZ WHFK, DQG PD\EH ZULWH RU GHVLJQLQJ SURJUDPV IRU
WKDW WHFK.
WRUNLQJ LQ VSRUWV VXFK DV D VSRUWV WKHUDSLVW RU WUDLQHU EHFDXVH I ORYH VSRUWV DQG ZRUNLQJ ZLWK SHRSOH
WRUNLQJ LQ URERWLFV DW D ODUJHU FRPSDQ\ RU RZQLQJ P\ RZQ EXVLQHVV
WRUNLQJ LQ RIILFH
W NL L E LW P WL WW N G N L WK E W W G I G WK M W G
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CRXUVe SSecLfLc DaWa

:KDW ZRXOG \RX PRVW OLNH WR OHDUQ DERXW?
� 

WLOdOLIe
WK\ Ze WKLQN aQd acW a ceUWaLQ Za\ dXULQJ ceUWaLQ SKaVeV LQ RXU OLYeV.
WK\ Ze acW WKe Za\ Ze dR.
WK\ XV KXPaQV aUe eaV\ cRQWUROOed b\ OXVW
WK\ WKe bUaLQ IXQcWLRQV WKe Za\ LW dReV, ZK\ SeRSOe dR ZKaW WKe\ dR
WK\ SeRSOe PaNe LPSXOVLYe decLVLRQV
WK\ SeRSOe KaYe abQRUPaO beKaYLRUV? WKaW e[acWO\ aUe abQRUPaO beKaYLRUV? DReV LW UeOaWe WR WKe cKePLcaO SURcXUed LQ RXU bUaLQ RU dReV RXU eQYLURQPeQW
KaYe PRUe RI aQ LQIOXeQce LQ abQRUPaO beKaYLRUV?
WK\ SeRSOe dR ZKaW WKe\ dR.
ZK\ SeRSOe caUe abRXW Ve[ VR PXcK
WK\ SeRSOe beKaYe LQ ceUWaLQ Za\V
WK\ RXU bUaLQV dR ZKaW WKe\ dR, aQd ZKaW Ze caQ dR aV LQdLYLdXaOV WR KeOS WKRVe LQ Qeed
WK\ LV WKeUe VR PaQ\ dLIIeUeQW NLQd RI IRUceV LQ cKePLVWU\
WK\ I KaYe WR WaNe LW WR be a PK\VLcaO TKeUaSLVW!
WK\ BLRORJ\ LV LPSRUWaQW IRU eYeU\RQe WR OeaUQ. I ZaQW WR acWXaOO\ OeaUQ IURP WKLV cOaVV, QRW MXVW SaVV IRU P\ G.E.
ZKeQ ZLOO Ze aVVLPLOaWe aOLeQ JeQeWLcV ZLWK RXU RZQ, WUaQVceQdLQJ aV a VSecLeV.

:KDW JUDGH GR \RX WKLQN \RX'OO UHFHLYH?
� 

CRXQW RI RHVSRQVHV

A
B
C
CUedLW

673
506
95
6

AQ BDUQHV BLDQFKL BLVVRQQHWWH CDUWHU CRUWH] CRWWHU CRYHU EPHUVRQ FHUUL] �

:KDW, LI DQ\WKLQJ, FRQFHUQV \RX PRVW?
� 

AV RI ULJKW QRZ WKe RQO\ WKLQJ WKaW cRQceUQV Pe LV WKe ILQaO e[aP aQd KRZ LW ZLOO ORRN.
BeLQJ RYeUZKeOPed ZLWK cUeaWLQJ SaSeUV IRU WKe cOaVV becaXVe I'P WaNLQJ 17 XQLWV IRU WKLV VePeVWeU, bXW WKaW ZaV P\ cKRLce.
I ZaQW WR JeW a JRRd JUade, VR I KRSe LW ZRQ'W be WRR cKaOOeQJLQJ.
NRWKLQJ. IW VeePV OLNe aQ eQMR\abOe aQd IXQ cOaVV.
A cRQceUQ WKaW I KaYe IRU WKLV cRXUVe ZRXOd be OeaUQLQJ dLIILcXOW cRQceSWV.
A IXOO RQOLQe cOaVV, aV LW LV P\ ILUVW RQOLQe cOaVV aQd I dR QRW NQRZ ZKaW WR e[SecW IXOO\.
A OLWWOe QeUYRXV WKe cRQWeQW Pa\ be deQVe (KeaY\)
a ORW RI UeadLQJ.
AOO WKe cOLcNeU TXeVWLRQV
AOO WKe PaWK aQd YaULabOeV WR NeeS WUacN RI. TKaW VWXII'V ZacN.
AOPRVW eYeU\WKLQJ, eVSecLaOO\ DNA VWUXcWXUeV.
APRXQW RI WLPe I ZLOO be VSeQdLQJ LQ WKe cOaVV
AQ\WKLQJ UeYROYLQJ aURXQd caOcXOaWLRQV.
AV a Ve[XaO beKaYLRU cOaVV, I'P cRQceUQ ZLWK VRPe RI WKe WRSLcV Pa\ aSSeaU aV RYeUO\ cUXde.
AV PeQWLRQed beIRUe I aP XQLQIRUPed RQ cRPSXWeUV aQd SURJUaPPLQJ aQd QRW JUeaW aW PaWK.
AW PRVW LW ZRXOd be WKaW WKe ZRUNORad LV PRUe WKaQ P\ RWKeU 4 cOaVVeV cRPbLQed bXW WKaW LV ILQe b\ LWVeOI aV I ZLOO VWLOO aW OeaVW WU\ WR JeW WKeP dRQe
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Distribution 
of findings TRWaO ReVSRQVeV
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Program 
Outcomes
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WOW 2 STEM: Prerequisites completed

Previous	HSI-STEM	grant	
(2	community	

college	partners)

STEM	Success	grant	
(10	community	
college	partners)

• Gateway	course	completion	rates	at	entry	for	
transfer	students	in	target	population

n	=	101	
(2018)
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WOW 2 STEM: Graduation rates

• 2-	and	3-year	graduation	rates	for	transfer	
students	in	target	population

Previous	HSI-STEM	grant	
(2	community	

college	partners)

STEM	Success	grant	
(10	community	
college	partners)

2-year	rate	
(n	=	95)

3-year	rate	
(n	=	111)
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NSCI 1000: Persistence in STEM

• Percentage	of	entering	students	who	remained	
enrolled	and	in	STEM STEM	majors	in	

target	population	who	
did		not	participate

NSCI	1000	
(n	=	29)

Comparison	
(n	=	278)
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SDA: Persistence in STEM

• Percentage	of	entering	students	who	remained	
enrolled	and	in	STEM

SDA	(n	=	47)

Comparison	
(n	=	321)
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RISE: Persistence in STEM

• Percentage	of	entering	students	who	remained	
enrolled	and	in	STEM

RISE	(n	=	46)

Comparison	
(n	=	483)
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Psychosocial factors

Sample	size Biology	majors

SDA	only n	=	29 66%

RISE	only n	=	48 38%

Both	SDA	and	RISE n	=	34 29%

Total	STEM	Success* n	=	111 42%

Comparison	group n	=	708 63%

*Excludes	WOW	2	STEM	and	NSCI	1000	(insufficient	data)
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My	major	requires	a	special	
talent	that	can't	just	be	learned

My	high	school	or	community	
college	prepared	me	well

I	am	confident	in	my	math	ability

I	have	the	skills	to	succeed

I	feel	like	I	belong	in	my	major

I	will	complete	my	degree

Some	students	
have	to	work	harder	to	succeed

SDA	and/or	RISE Comparison

Non-significant psychosocial impacts (p > .05)

Strongly	
agree

Neither	agree	
nor	disagree
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I	have	a	mentor

I	am	comfortable	asking	
professors	quesPons

I	enjoy	conducPng	research

The	faculty	support	me

I	have	friends	who	can	
help	me	succeed

I	know	where	to	go	for	help

ConducPng	research	is	
important

SDA	and/or	RISE Comparison

Significant psychosocial impacts (p < .05)

Strongly	
agree

Neither	agree	
nor	disagree

72



I	can	disPnguish	good	from	
bad	scienPfic	work

Professionals	in	my	
major	have	fun

ConducPng	research	is	important

My	major	requires	a	special	talent	
that	just	can't	be	learned

I	know	how	to	study	for	an	exam

I	have	friends	who	can	
help	me	succeed

Careers	in	my	major	pay	well

SDA	only RISE	only

Differential impacts of SDA and RISE

Strongly	
agree

Neither	agree	
nor	disagree

Not	significant	
(p	>	.05)

Significant	
(p	<	.05)

73



“Because I participated in RISE …”

…	many	
more	doors	will	
open	for	me

	…	I	learned	a	
lot	more	about	my	

major

“If someone asks me about RISE, I’ll say …”

	…	It	is	a	great	
experience	that	allows	you	
to	learn	as	well	as	gain	new	

relavonship

…	it’s	a	great	
program	for	student	

with	desires	to	become	
scienvst
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“RISE made me realize …”

	…	different	types	of	
research	opportunives	we	have	

&	confirmed	the	major	we	
chose	for	us

…	that	theirs	[sic]	more	
to	being	a	STEM	major

	…	I	could	find	friendship	
among	my	coworkers	and	

mentors

75



Key Findings 
and Next Steps
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Key findings

• Since	WOW	2	STEM	began,	transfer	students	arrive	
having	completed	more	gateway	courses,	and	have	
higher	3-year	graduation	rates	

• STEM	Success	participants	are	more	likely	to	remain	in	
STEM	
• NSCI	1000	may	be	less	effective	than	SDA	and	RISE	in	
retaining	students	in	STEM
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Key findings

• Participants	in	SDA	and/or	RISE	have	stronger	
psychosocial	scores	than	students	who	do	not	
participate	in	STEM	Success	
• More	likely	to	enjoy	and	endorse	conducting	research	

• More	likely	to	be	supported	by	a	mentor	or	friends	

• More	comfortable	seeking	help
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Key findings

• SDA	and	RISE	have	mostly	similar	retention	and	
psychosocial	benefits	
• SDA	students	have	more	growth	mindset	

• RISE	students	more	confident	in	their	exam-taking	skills;	
report	more	support	from	friends;	more	likely	to	believe	
their	future	careers	will	pay	well	

• There	are	no	added	benefits	to	participating	in	both	
SDA	and	RISE;	one	activity	suffices
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Next steps

• Involve	community	college	students	in	collaborative	
research	before	they	transfer	to	Stanislaus	State	

• NSCI	1000	needs	further	revision	
• May	be	used	to	institutionalize	a	non-residential,	
in-semester	form	of	SDA	

•May	replace	RISE	with	a	CURE	for	entering	students	
• Are	entering	students	ready	to	conduct	authentic	
research,	as	opposed	to	running	canned	labs?
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Unexplored options

• Involve	the	family	
• Especially	important	for	discussions	about	switching	majors	

• Students	want	to	see	how	their	
classes	relate	to	their	future	
careers	
• Mention	career	relevance	in	classes	

• Link	students	to	professionals
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Thank you!

H E L L O
my name is

Harold Stanislaw

(209) 667-3213

HStanislaw@csustan.edu
H E L L O

my name is

Missy Lebray
(209) 667-3179

MJones12@csustan.edu

www.csustan.edu/STEM-success
H E L L Omy name is

Iqbal Atwal(209) 667-3923IAtwal@csustan.edu
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