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STEMGROW

* Department of Education grant

e Collaboration between UTEP and
EPCC

* Total S6 million for 5 years

* Components include biology,
engineering, math(PBL),
makerspace.





Presenter
Presentation Notes
What is project-based learning? 
A systematic teaching method that engages students in learning essential knowledge and life-enhancing skills through an extended, student-influenced inquiry process structured around complex, authentic questions and carefully designed products and tasks. 			--Project Based Learning Online – Buck Institute
An active learning technique that utilizes problems embedded in realistic situations.  Problems may be drawn from real situations, which allows the students to develop connections, generate and/or invent solutions to the Problems. --Mastascusa, Snyder & Hoyt




215t Century Skills

Critical Thinking
Creativities
Collaboration

Communication

PBL creates a learning
environment for the
215t century skills



Presenter
Presentation Notes
Research suggests:
Increases student motivation and engagement in learning
Increases long-term retention of knowledge
Better engages students and teachers
Develops critical thinking skills
Is especially effective with lower-achieving students

“Project-based learning increases long-term retention, improves problem-solving and collaboration skills, and improves students’ attitudes towards learning.” 
	– Strobel, 2009



PBL in PreCalcalus



PBL in PreCalculus

Making your own yogurt using kefir
* Designing a bridge

* Designing a roller coaster for a local
playland

* Designing electrical toy to donate to the
shelter

* Creating art work with circuit
* Creating a calculator app


Presenter
Presentation Notes
How can we produce probiotics in our homes using milk and glass jars?
How do the tech company develop calculator app?
How would you design a roller coaster for Westen Playland?
How can you design an electronic toys that could be given to the kids in El Paso for Children?



Computer Science Projec

ePre-calculus | — College Algebra
¢25 students

eFace-to-face

eExams, homework, lab, and project
eProject completed outside of class



Motivation

Near Slhusend

Wy name |5 bohn Smith — 1 am the founder of Engineecing Components
Irnanpeeaaleg, 141 Simise o mesphins m TS, cae compsny tee leen |H-H'il'|"
deperedent on Wghly makbbemabical procesaes, Throughout our history, we Rase
tet the lugary ol warhirg: si b baghly dalled e el have despnal
mpemenied e prosseoes, om0 las lssn o sepeonens
Enprear mewe cn m lhan e and bees s amporrg, ey N r
e krredesdpe anedl shills o wll the mathematizl jroeeae oL =VRtes LA X

marmladunng the difl=iesl comppey’s ol .
apmifaznl enroices homg aral cedsmiong newsn-

2% - gl ens{#8)

Ralle then «end the hme Godeg wnd et ullireashy
himap rsim g Ui saivm Caloose, Ui« caplagi sormi ol 1w
anpre=r wilb nehils sppe et ‘-Fll L L ERE T
Ui oz Lo e Uheep -

Xu

Wi haac a It af - c:a",:'*ﬂ . Thr: 1o have Impiomened a5 mabile f(x)s

apps and an: - u - nhislp us Implercnt these 25 we don’s Rawe Mal ¥x0
thotech- \ whls. Snouldvee dedds to sooept this challzrgs.
H n - ECI wauld 1%z ta reward oy stedent tzams that
< &1. - #th Imezmsslps mee sumer.
'\.rE = (it

In=n Gmith




Project Description

eCreate a mathematical mobile application
eGroups of 3-4 students
eSelect topic(s) from course objectives



Deliverables

e Team contract
eJournals
eCodes

eManual calculation side-by-side
comparison

eReport/presentation



Materials and Resources

e Access to computer/tablet/phone and
internet

*OER coding



Sample Student Topics

eDistance formula between two points in
the xy-plane

*Find x- and y-intercepts given the
equation of a graph

eSolve a quadratic equation

eSolve a system of linear equations of two
or three variables

*Find the determinant of a square matrix
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furction calculateIWT() {

Code
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opposite signs, which is the new
interval




Solving a quadratic equation
using the quadratic formula

Wﬂtﬂl‘l‘ltlﬂtht.

Quadratic Formula
Calculator
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Find the determinant of a
sguare matrix







Math+ Engineering/Physics

Designing Toy Car




Math+ Engineering/Physics
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Math+ Engineering/Physics

Designing Roller Coaster



Math+ Engineering/Physics
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Math+ Engineering

Designing A Bridge
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Presentation Notes
MATH2412 PreCalculus II


Our Challenging Problem

How do we, as college math

‘2 instructors, provide the most

7 effective environment for teaching
and learning using project based
learning methodology, so that
students acquire the knowledge,
skills, and interests for success in
college and career?
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Project Timeline (4 weeks

Week 1

CEntry Event (coding video & letter, types of
math problems need to be solved)

*Knows, Need to Knows
eNext steps
eGroup Contract

e Homework
- e Activity: practice coding

eKhan
Academy(JavaScript)

O\

(_

eList of math concepts
the group will focus on

CGroup Discussion

eCritical Friend Protocol-
general idea




Week 2, 3

CWorkshops (~15min) )
*Math concepts
eSelf-Reflection

-

-\

g HomMework i

*Math homework
eUnfinished coding for

N

O\

e Homework

eMath homework

e|ndividual Assessment
(verify the app results
manually)

N\

CBenchmark
Assessment

eReteaching
eProject Improvement

-




Week 4

O\

(o Critical Friend Protocol-Final

Product
e Group-Reflection

. B

Homework
h /_- ¢ Finalize the

e Math homework package
¢ Assessment

N

O\

e Homework

e Math homework

(o Benchmark

Assessment

e Final Project
Presentation

I




	Project-Based Learning �in Precalculus 
	STEMGROW
	Slide Number 3
	21st Century Skills
	PBL in PreCalcalus
	PBL in PreCalculus
	Computer Science Project
	Motivation 
	Project Description
	Deliverables
	Materials and Resources
	Sample Student Topics
	Mathematical Mobile App
	Mathematical manual verification
	Solving a quadratic equation �using the quadratic formula
	Find the determinant of a square matrix
	Math+ Biology 
	Math+ Engineering/Physics
	Math+ Engineering/Physics
	Math+ Engineering/Physics
	Math+ Engineering/Physics
	Math+ Engineering
	Our Challenging Problem
	Q&A
	Back up slide
	Project Timeline (4 weeks) 
	Slide Number 27
	Slide Number 28

