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EE--MAP IntroductionMAP Introduction

nn Program OverviewProgram Overview
nn Program OutcomesProgram Outcomes
nn EvaluationEvaluation
nn SustainabilitySustainability



Program GoalProgram Goal

nn Provide basic environment leading to the Provide basic environment leading to the 
retention of students in the college of retention of students in the college of 
engineering overcoming:engineering overcoming:
nn MATH SKILLSMATH SKILLS ---- No rampNo ramp--up program for entering up program for entering 

students for calculusstudents for calculus
nn WHAT ENGINEERING IS ABOUTWHAT ENGINEERING IS ABOUT ---- Increase Increase 

enthusiasm for engineering, math & science classesenthusiasm for engineering, math & science classes
nn KNOW YOUR CAMPUSKNOW YOUR CAMPUS ---- Informal intro to learning Informal intro to learning 

setting with formal collegesetting with formal college--structured classesstructured classes



Program ObjectivesProgram Objectives

nn Improve math skillsImprove math skills
nn Target students identified with need for Target students identified with need for 

additional instruction BEFORE calculusadditional instruction BEFORE calculus

nn Increase motivationIncrease motivation
nn Comfortable learning environment, remove Comfortable learning environment, remove 

intimidation, build selfintimidation, build self--esteemesteem

nn Improve learning experienceImprove learning experience
nn Multiple learning models: imitation, trial & Multiple learning models: imitation, trial & 

error, association, insight, and transfererror, association, insight, and transfer



Target StudentsTarget Students

nn 60% of incoming COE students scoring 60% of incoming COE students scoring 
190 to 439 on Math Placement Exam 190 to 439 on Math Placement Exam 
(Math 112 to Math 115)(Math 112 to Math 115)

Math 115
Pre-Calculus Algebra and Trig

Math 126
Calculus II for Eng.

30% of Engineering Students
Entering College

TARGET GROUP

Math 113
Pre-Calculus Trig

Math 125
Calculus I for Eng.

Math 005
Introductory Algebra

Math 100
Intermediate Algebra

Math 112
Pre-Calculus Algebra

10% of Engineering Students
Entering College

60% of Engineering Students
Entering College



Key ComponentsKey Components
nn ““EE--MathMath””

nn Formal lecture, problem Formal lecture, problem 
solving, and teaming solving, and teaming 
exercisesexercises

nn Intro new material, 1Intro new material, 1--onon--1 1 
tutoring, peer reviewtutoring, peer review

nn ““Living LaboratoryLiving Laboratory””
nn InterdisciplinaryInterdisciplinary
nn Demonstrates EDemonstrates E--

Math/generates problems for Math/generates problems for 
EE--MathMath

nn Field Events, Chamber Field Events, Chamber 
Project, TutoringProject, Tutoring

nn Evening Calculus Lab (Evening Calculus Lab (NewNew))
nn Study Skills (Study Skills (NewNew))
nn Minority Mentoring (Minority Mentoring (NewNew))



Program ModelProgram Model

Block 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 1:00 1:30 2:00 2:30 3:00 3:30 4:00 4:30 

A E-Math M – R (9:00 to 11:30) Day Tutoring Living Laboratory M – R 
B Living Laboratory M – R Day Tutoring E-Math M – R (2:30 to 5:00) 

Fri Friday Field Trips Highlighting Engineering Topic Areas 
 



Program OversightProgram Oversight

nn Advisory Units:Advisory Units:
nn ExternalExternal

nn Ed MoscovitchEd Moscovitch
nn KK--14 teachers14 teachers

nn InternalInternal
nn Program Program 

AdministratorsAdministrators
nn Multicultural Multicultural 

Engineering ProgramEngineering Program
nn Living Lab InstructorsLiving Lab Instructors



Program Advisory BoardProgram Advisory Board
nn Program Administrators Serve as Program Administrators Serve as 

Advisory BoardAdvisory Board
nn Dr. Kevin Whitaker Dr. Kevin Whitaker –– Associate Associate 

Dean COEDean COE
nn Dr. Z.J. Wu Dr. Z.J. Wu –– Head MathematicsHead Mathematics
nn Dr. Pauline Johnson Dr. Pauline Johnson –– LivingLiving--

Learning LabLearning Lab
nn Ms. Sandy Wood Ms. Sandy Wood –– Freshman Freshman 

EngineeringEngineering
nn Dr. Karen Boykin Dr. Karen Boykin –– CoordinatorCoordinator
nn Dr. Larry Bowen Dr. Larry Bowen –– CTL DirectorCTL Director
nn Mr. Sam Evers Mr. Sam Evers –– Lead Math Lead Math 

InstructorInstructor
nn Steven Hsia and Celina Micu Steven Hsia and Celina Micu ––

Graduate StudentsGraduate Students
nn TundeTunde AjiloreAjilore –– Undergraduate Undergraduate 

StudentStudent



Living Lab InstructorsLiving Lab Instructors

nn Dr. Chris Dr. Chris BrazelBrazel –– CHECHE
nn Dr. Pauline Johnson Dr. Pauline Johnson ––

ENVENV
nn Dr. Marcus Brown Dr. Marcus Brown –– CSCS
nn Dr. Jim Richardson Dr. Jim Richardson –– CECE
nn Dr. Chuck Karr Dr. Chuck Karr –– AEAE
nn Dr. Clark Midkiff Dr. Clark Midkiff –– MEME
nn Dr. Harold Stern Dr. Harold Stern –– EEEE
nn Dr. Greg Thompson Dr. Greg Thompson ––

MTEMTE
nn Dr. Dan Fonseca Dr. Dan Fonseca -- IEIE



Program OutcomesProgram Outcomes

nn Successes Successes 
ExperiencedExperienced

nn Surprises and Surprises and 
Unexpected BenefitsUnexpected Benefits

nn Student ImpactStudent Impact
nn Significant Changes Significant Changes 

and Deviationsand Deviations
nn Implementation Implementation 

ChallengesChallenges



Successes ExperiencedSuccesses Experienced
nn Success 1: OnSuccess 1: On--line line 

homework and tutorialshomework and tutorials
nn Success 2: Students Success 2: Students 

enjoyment of math classesenjoyment of math classes
nn Success 3: Early training Success 3: Early training 

on the need for on the need for 
interdisciplinary team interdisciplinary team 
building for engineering building for engineering 
projectsprojects

nn Success 4: LongSuccess 4: Long--term term 
student bondingstudent bonding

nn Success 5:  Website, Success 5:  Website, 
internal internal blogblog, and , and 
conference presentationsconference presentations

nn Success 6: Creation of an Success 6: Creation of an 
integrated programintegrated program



Surprises and Unexpected Surprises and Unexpected 
BenefitsBenefits
nn SurprisesSurprises

nn General lack of math study skillsGeneral lack of math study skills
nn Level of maturationLevel of maturation
nn Adapting to being Adapting to being ““on their ownon their own”” for the first timefor the first time
nn Number of extraNumber of extra--collegiate participantscollegiate participants
nn Difficulty in obtaining studentsDifficulty in obtaining students

nn BenefitsBenefits
nn Development of study skills component for programDevelopment of study skills component for program
nn Students began to grow personallyStudents began to grow personally

nn adjust to college earlieradjust to college earlier
nn social impact of college does not have large impact on 1social impact of college does not have large impact on 1stst

semestersemester
nn Knowledge flowed from professional sector back into COEKnowledge flowed from professional sector back into COE
nn Student surveys of nonStudent surveys of non--EE--MAP participantsMAP participants



Significant Changes & Significant Changes & 
DeviationsDeviations
nn Program Model Changed to Add ComponentsProgram Model Changed to Add Components
nn Deep Embedment of Math Skills into Living LabsDeep Embedment of Math Skills into Living Labs

nn Original concept was demonstrationsOriginal concept was demonstrations
nn Adjustments to tutorial programAdjustments to tutorial program

nn Formerly in afternoon and voluntaryFormerly in afternoon and voluntary
nn Now mandatory for poorNow mandatory for poor--performance in classperformance in class
nn Now both in afternoon and eveningNow both in afternoon and evening

nn Attendance policyAttendance policy
nn Three missed classes result in program expulsionThree missed classes result in program expulsion

nn Scheduled Scheduled ““downdown--timetime””
nn Standardized LivingStandardized Living--Laboratories around a central projectLaboratories around a central project
nn Field trips standardized around lab experiments and central Field trips standardized around lab experiments and central 

projectproject
nn Industry trips represent engineering disciplinesIndustry trips represent engineering disciplines
nn Provided instruction related to project components.  Provided instruction related to project components.  



Significant Changes Cont.Significant Changes Cont.

nn Living Lab and Living Lab and 
Societal Benefit Societal Benefit 
ProjectProject



Challenges FacedChallenges Faced
nn Time and Resource Allotment Time and Resource Allotment 

for Experiment Developmentfor Experiment Development
nn Tracking student grades to Tracking student grades to 

address deficienciesaddress deficiencies
nn Addressing individual student Addressing individual student 

math needsmath needs
nn Class scope broadenedClass scope broadened
nn Graduate student tutoring to Graduate student tutoring to 

fill gapsfill gaps
nn Interweaving math class Interweaving math class 

materials with laboratories and materials with laboratories and 
eventsevents
nn Requested math problems be Requested math problems be 

presented by fieldpresented by field--trip hoststrip hosts
nn Field trips and labs organized Field trips and labs organized 

around the math class syllabusaround the math class syllabus
nn Logistics planningLogistics planning



Challenges Faced Cont.Challenges Faced Cont.
nn University looking at dropping University looking at dropping 

placement testingplacement testing
nn Placement test is an integral Placement test is an integral 

part of evaluation processpart of evaluation process
nn Making up for math deficienciesMaking up for math deficiencies

nn Sometimes need more than 5 Sometimes need more than 5 
weeksweeks

nn Adding more components to EAdding more components to E--
MAPMAP
nn New components include a New components include a 

calculus evening labcalculus evening lab
nn Study skills sectionStudy skills section
nn Minority engineering meetingsMinority engineering meetings
nn Introduction to physicsIntroduction to physics

nn Must not overwhelm the Must not overwhelm the 
studentsstudents

nn Must keep the primary focus on Must keep the primary focus on 
the basic algebra and the basic algebra and 
trigonometry core of the classtrigonometry core of the class
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Program EvaluationProgram Evaluation

We are compiling:We are compiling:
nn TrackingTracking student participants student participants 

who enroll in the programwho enroll in the program
nn Student participant Student participant 

interviews at end of programinterviews at end of program
nn Exit interview for students Exit interview for students 

leaving COE or U of A who leaving COE or U of A who 
where in the programwhere in the program

nn Student retention vs. overall Student retention vs. overall 
retention dataretention data



Student BasicsStudent Basics



Measures and MetricsMeasures and Metrics

nn Measures and Metrics for Measures and Metrics for 
ProgressProgress

n Information on high 
schools/standings

n UA Math Placement Scores
n ACT/SAT Scores
n LASSI (Learning & Study 

Strategies Inv) Results
n Math and Science Attitude 

Inventory Results



Measures and Metrics, Cont.Measures and Metrics, Cont.

n Grades in Summer 
Program

n Subsequent Grades 
in UA Courses

n Retention 
information

n Student Evaluations 
& Feedback

n Advisory Board & 
Evaluator feedback

N/A
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Relationship with Advisory Relationship with Advisory 
BoardBoard
nn Grant Activities and the Grant Activities and the 

Internal Advisory Board Internal Advisory Board 
and External Evaluators and External Evaluators 

n Planning
n Evaluation
n Suggestions for 

improvements
n Active involvement by 

many members 
logistically and in the 
implementation of 
summer program 
activities.



Advisory Board MeetingsAdvisory Board Meetings

nn How often does the Advisory Board meet to How often does the Advisory Board meet to 
discuss this grant?discuss this grant?

n Minimum of Quarterly Meetings for full board
n First Year Meetings Developed Subcommittees

n Frequently via e-mail discussions
n Average about 6 or 8 meetings (perhaps 

more) per academic year in working 
subcommittees of the full Advisory Board 
n Pre-Program Ramp-Up Meetings
n Post-Program Summary and Brainstorming 

Meetings



Advisory Board Advisory Board 
Input/FeedbackInput/Feedback
nn Advisory Board (and Evaluators) Input and Advisory Board (and Evaluators) Input and 

Feedback: Feedback: 
The primary input has been related to making The primary input has been related to making 

year to year program improvements. year to year program improvements. Major Major 
changes due at least in part to feedback changes due at least in part to feedback 
were: were: 

(1)(1) Changing beginning and ending dates of Changing beginning and ending dates of 
summer programsummer program

(2)(2) Adjusting the content of the summer Adjusting the content of the summer 
mathematics coursemathematics course

(3)(3) Making Engineering lab experiences and site Making Engineering lab experiences and site 
visits more visits more ‘‘handshands--onon’’ and integratedand integrated



Advisory Board Advisory Board 
Input/Feedback, Cont.Input/Feedback, Cont.
(1)(1) Adding sessions designed to ease the Adding sessions designed to ease the 

transition into calculustransition into calculus
(2)(2) Making concerted effort to collect student Making concerted effort to collect student 

feedback on all aspects of the programfeedback on all aspects of the program
(3)(3) Adding a Study Skills and an Intro to Physics Adding a Study Skills and an Intro to Physics 

component  component  
(4)(4) Integrating even more tightly the Integrating even more tightly the 

mathematics content with the Engineering mathematics content with the Engineering 
labs.labs.



Grant ImprovementsGrant Improvements

nn Grant ImprovementsGrant Improvements
nn During the summer program--

more personal and intrusive 
interventions with students who 
are not performing at the 
desired level

n Finding time and resources to 
develop more interactive 
experiments to include in the 
math component of the program

n More follow-up and support for 
students especially during the 
first year following their 
participation in the summer 
program. 



Lessons LearnedLessons Learned
nn Lessons Learned from Project Implementation/Advise to PIsLessons Learned from Project Implementation/Advise to PIs
nn Importance of early recruitment along with early and detailed Importance of early recruitment along with early and detailed 

planningplanning
nn Importance of factoring in individual information gleaned from Importance of factoring in individual information gleaned from 

transcripts, study strategies inventory, and math and science transcripts, study strategies inventory, and math and science 
attitudes inventoryattitudes inventory

nn Importance of getting complete feedback from all (or most) Importance of getting complete feedback from all (or most) 
participating studentsparticipating students

nn Importance of making lab activities Importance of making lab activities ‘‘handshands--onon’’ and closely and closely 
correlating math lessons to these activitiescorrelating math lessons to these activities

nn Importance of making the math class as interactive and Importance of making the math class as interactive and 
interesting as possibleinteresting as possible

nn Importance of getting excellent people on board, especially thosImportance of getting excellent people on board, especially those e 
with direct interaction with program studentswith direct interaction with program students

nn Importance of providing followImportance of providing follow--up services for students as they up services for students as they 
continue their matriculationcontinue their matriculation
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Vision for SustainabilityVision for Sustainability

nn U of A Parsing of Students by AbilityU of A Parsing of Students by Ability
nn Make more homogeneous classesMake more homogeneous classes
nn Creates powerful coalitionsCreates powerful coalitions
nn Levels for Entry into EngineeringLevels for Entry into Engineering
nn Calculus readyCalculus ready
nn OneOne--semester from calculussemester from calculus
nn Otherwise Otherwise ““PrePre--engineeringengineering””

nn EE--MAP will be bridge program to divert MAP will be bridge program to divert 
students from students from ““PrePre--engineeringengineering””



Activity IntegrationActivity Integration

nn Have the project activities been integrated Have the project activities been integrated 
within your (department, school, college within your (department, school, college 
and/or university)? If so, what is the nature of and/or university)? If so, what is the nature of 
the integration? the integration? 

nn Instituting Instituting ““Early Alert ProgramEarly Alert Program””
nn Parental notification of poorParental notification of poor--performanceperformance
nn EE--MAP implementingMAP implementing

nn Common ProjectsCommon Projects
nn Integration of math, chemistry, physics, Integration of math, chemistry, physics, 

engineering, etc., etc.engineering, etc., etc.



Actions Toward Actions Toward 
SustainabilitySustainability
nn What actions have you taken to address What actions have you taken to address 

sustainability of this project beyond the sustainability of this project beyond the 
grant period?grant period?

nn Broaden idea into other sciencesBroaden idea into other sciences
nn EE--MAP for chemistry, physics, etc.MAP for chemistry, physics, etc.

nn Building livingBuilding living--learning communities in learning communities in 
new residence hallsnew residence halls



Project Original TargetsProject Original Targets

nn Original GoalsOriginal Goals
nn Improve math skillsImprove math skills
nn Increase motivationIncrease motivation
nn Improve learning Improve learning 

experienceexperience

nn StatusStatus
nn Math skills show to have Math skills show to have 

been improvedbeen improved
nn Students are motivatedStudents are motivated
nn Learning experience has Learning experience has 

improvedimproved



Impact Beyond GoalsImpact Beyond Goals
nn EE--MAPMAP

nn Early Study Skills LearningEarly Study Skills Learning
nn Development of OnDevelopment of On--Line Line 

CourseworkCoursework
nn College of EngineeringCollege of Engineering

nn Stimulated Service Stimulated Service 
Learning ProjectsLearning Projects

nn PrePre--Engineering Engineering 
ClassificationClassification

nn InstitutionalInstitutional
nn Living Learning Living Learning 

EnvironmentsEnvironments
nn Integrated and Integrated and 

Homogenous CoursesHomogenous Courses


