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UNIVERSITY OF CENTRAL ARKANSAS
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Requirements

1. Submit with New Program Proposal

a. Programs are encouraged to consult with the Office of University Assessment.

b. Contact information assessment@uca.edu

2. Send a copy of the Assessment Plan to the Office of University Assessment,
Wingo 215.

3. Update the Program Assessment Plan based upon EAPR or Accreditation Cycles.

Basic Information

Program Name:
BS Mathematics with three tracks: Pure Mathematics, Applied Mathematics,
and Data Science

College:
College of Natural Science and Mathematics

Department:
Mathematics

Program Level (check all that apply)
Associate’s

Bachelor’s
Undergraduate Certificate
Masters
Doctoral
Graduate Certificate
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Date Plan Submitted: February 6, 2021

College Dean & email: Dr. Stephen Addison (saddision@uca.edu)

College Curriculum Committee Chairperson & Email: Dr. Scott Austin (saustin@uca.edu)
Department Chairperson & email: Dr. Ramesh Garimella (rameshg@uca.edu)

Department Curriculum Committee Chairperson & email: Dr. Garth Johnson (garthj@uca.edu)
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BS MATH ASSESSMENT PLAN

Introduction
° Purpose

The purpose of this program is to prepare students to address the mathematical needs of
education, business, industry, and government in Arkansas, surrounding states, and the
nation. Our high quality, student-centered undergraduate program integrates critical
thinking, problem-solving skills, mentored research, and cutting edge technology. The
program prepares our majors to succeed in their chosen professions and/or advanced
studies.

° Unit Mission Statement

The primary mission of the Department of Mathematics is to prepare students to address
the mathematical needs of education, business, industry, and government in Arkansas. In
support of this mission, the department creates and delivers relevant instructional
programs that enable students to acquire an appropriate foundation of mathematical
knowledge. These programs consist of courses designed to enhance students’ critical
thinking, problem solving, communication, and technology skills, and to prepare our majors
for advanced studies. The department supports the professional and academic growth of
faculty to ensure that programs are forward thinking and adaptive. The secondary mission
of the department is to provide professional services to the university and community at
large.

Student Outcomes
® Learning Outcomes by Program (focused on student performance, clearly stated, and
measurable)

Learning Outcome 1: Graduates will have mastered fundamental concepts of
calculus.

Learning Outcome 2: Graduates will demonstrate problem solving skills and
critical thinking skills.

Learning Outcome 3: Graduates will demonstrate effective oral and written
communication of mathematics.
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3. Assessment Cycle
® Assessment Cycle will be determined with assistance from the Office of Assessment

Learning Outcome 1:
e MATH 1496 Calculus |, MATH 1497 Calculus Il, and MATH 2471 Calculus
[ll: Students will complete a calculus assessment activity at the end of
each calculus course.

Learning Outcome 2:

e MATH 2335 Transitions: Student responses from an assessment activity
will be collected at the end of every fall and spring semester. (This
course is considered for all students except for Data Science Track.)

e MATH 3360 Rings & Fields: Student responses from an assessment
activity will be collected at the end of fall semesters. (This course is
considered for Pure Math Track students.)

e MATH 4306 Model & Simulation: Student responses to a class project will
be collected at the end of spring semesters.

e MATH 4395 Practicum: Student responses to a class project will be
collected every semester.

Learning Outcome 3:

e MATH 4371 Intro to Probability: Students will have their written and oral
communication skills evaluated at the end of fall for even years and the
end of Summer Session | for odd years.

e MATH 4395 Practicum: Students will have their written and oral
communication skills evaluated every semester.
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4. Curriculum Map
This table shows only the specific course requirements for students in this program. Students also take many other
elective courses.

Objectives
1. Graduates will have 2. Graduates will demonstrate |3. Graduates will demonstrate
Track Course Number & Name | mastered fundamental problem solving skills and effective oral and written
concepts of calculus. critical thinking skills. communication of math.
1496 Calculus | IE | |
1497 Calculus I RE R I
Core 2335 Transitions t - I E I
Courses {7471 calculus Il RE R |
3320 Lin Algebra - | |
4371 Intro Prob A A AE
2441 Math Comp A | |
3311 Stat Methods - R R
3331 0DE1 A A A
Applied
Math 4306 Model & Sim A AE A
4315 PDE A A A
4340 Num Method # A A A
4373 Reg Analysis - A A
3311 Stat Methods - R R
Pure 3360 Rings & Fields - AE A
Math 3360 Group Theory - A
4362 Adv Calculus A A A
2441 Math Comp A | |
3311 Stat Methods - R R
Data 4373 Reg Analysis - A A
Science 3392 Multvar Analysis - A A
4391 Machine Learn - A A
4395 Practicum - AE AE

t = Not a core class for Data Science Track.

¥ = Applied Math students have a choice of MATH 4315, MATH 4340, MATH 4373.

| = Introduction — This skill is introduced in the course. The student is not expected to have prior knowledge in the
skill.

R = Reinforced — This skill is reinforced in the course. Students are expected to have some prior knowledge in the
skill upon entering the course, but that knowledge may be incomplete.

A = Advanced/Applied — This is applied in the course. Students are expected to apply knowledge into an advanced
problem or realistic situation.

E = This course is used for assessment evaluation. (Bold box)
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5. Assessment Methods and Measures (Formative and Summative recommended)

e Record the assessment measure(s) that evaluate each student learning outcome (note:
each learning outcome should have an associated assessment measure).

e Direct Methods/Measures Preferred/Used at the Course and Program Levels (examples:
writing examples, oral examinations, internships, clinicals, quizzes, test, team/group
projects and presentations)

e Indirect Methods/Measures Preferred/Used at the Course and Program Levels
(examples: surveys, quantitative data, course grades, alumni surveys, student evaluation
of instruction

Learning Outcome 1:
e MATH 1496 Calculus I, MATH 1497 Calculus I, and MATH 2471 Calculus
lll: This is evaluated using a direct measure of the students’ knowledge in
calculus.

Learning Outcome 2:

e MATH 2335 Transitions: This is evaluated using a direct measure of the
students’ knowledge from embedded questions in class assignments.

e MATH 3360 Rings & Fields: This is evaluated using a direct measure of the
students’ knowledge from embedded questions in class assignments.

e MATH 4306 Model & Simulation: This is evaluated using a direct measure
of the students’ knowledge from embedded questions in class
assighments.

® MATH 4395 Practicum: This is evaluated using a direct measure of the
students’ knowledge on an individualized research project.

Learning Outcome 3:
e MATH 4371 Intro to Probability: This is evaluated using a direct measure
of the students’ written and oral communication skills.
® MATH 4395 Practicum: This is evaluated using a direct measure of the
students’ written and oral communication skills.
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6. Data Collection and Review
e When will data be collected for each outcome?
e How will data be collected for each outcome?

Learning Outcome 1:

MATH 1496 Calculus I, MATH 1497 Calculus Il, and MATH 2471 Calculus
[ll: Students will complete several questions at the end of the semester to
assess their understanding on targeted content areas.

Learning Outcome 2:

MATH 2335 Transitions: Answers for pre-selected questions on a class
assignment will be collected to assess this learning outcome.

MATH 3360 Rings & Fields: Answers for pre-selected questions on a class
assignment will be collected to assess this learning outcome.

MATH 4306 Modeling & Simulation: Student responses will be collected
from an end-of-semester project.

MATH 4395 Practicum: Student responses will be collected from an end-
of-semester project.

Learning Outcome 3:

MATH 4371 Intro to Probability: Students will be required to work on a
project, submit a written report, provide a one-page summary, and orally
present their findings in the classroom.

MATH 4395 Practicum: Students will be required to work on a project,
submit a written report and orally present their findings.

e What will be the benchmark/target for each outcome?

Learning Outcome 1:

MATH 1496 Calculus I, MATH 1497 Calculus Il, and MATH 2471 Calculus
[l: At least 80% of the students will average 75% or greater on the total
group of calculus assessment questions.

Learning Outcome 2:

MATH 2335 Transitions: at least 80% of students will average 75% or
greater on the total group of embedded questions.

MATH 3360 Rings & Fields: at least 80% of students will average 75% or
greater on the total group of embedded questions.

MATH 4306 Modeling & Simulation: at least 80% of students will score
70% or higher using a common rubric.

MATH 4395 Practicum: At least 80% of students will average 75% or
greater on an evaluation rubric.
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Learning Outcome 3:
e MATH 4371 Intro to Probability: At least 80% of students will average 35
or greater (out of 50) using a common rubric.

o MATH 4395: At least 80% of students will average 75% or greater on the
evaluation rubric.

7. Participation in Assessment Process

e Who will participate in carrying out the assessment plan?
e What will be their specific role/s?

The faculty member for each targeted course will administer the evaluations.
The specific questions the students work will be created by a committee.

8. Data Analysis
e How and will the data and findings be shared with faculty?

The data and findings will be shared with the fully Mathematics department at
an upcoming faculty meeting. The faculty will receive a written and oral
presentation on the collected data and findings. This meeting will probably occur
early in the fall semester.

e Who was involved in analyzing the results
The assessment committee will analyze the results. Certain other faculty
members may be included, for instance if a faculty member’s course is targeted
in the assessment process.

e How are results aligned to outcomes and benchmarks?
This will be determined once the results are finalized. The assessment

committee will make recommendations to the department if any of the student

learning outcomes do not meet established benchmarks. These will be included
in the assessment report.

9. What are the plans to evaluate students’ post-graduate success?

Data will be collected from the UCA’s Office of Institutional Research Exit
Interview Questionnaire completed by all graduating seniors and alumni.
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Our goal is that at least 75% of all graduates will be employed in a mathematics

related field within six months of graduation or gain admission to graduate
school within three years of graduation.

10. What are the plans to evaluate teaching effectiveness?

All faculty members are evaluated using the standard college-wide student
evaluation each term.

11. Appendices-Required....Curriculum Maps by Program, Assessment Tools (examples:
Rubrics, Surveys, Tests, etc.), any other important materials/documentation.
® Curriculum Maps are found earlier in this document.
® Rubrics are found in Appendices A through C.

12. Submit Assessment Plan

e Send completed form electronically to assessment@uca.edu
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Rubrics for Learning Ob

14. Appendix B

Rubric for MATH 2335 Transitions (Two pages)
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Rubric for MATH 3360 Introduction to Rings and Fields (One page)
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Rubric for MATH 4306 Modeling And Simulation (Two pages)

RUBIC FOR MODELING AND SIMULATION

Group Name:
A. Report
L Points Points

Guidelines Comments Avail. Receivd
1. Format:
Does it have a clear, logical format
(including Introduction, Conclusion,
paragraphing, font size, etc.) 20

012345678910
11121314151617181920

2. The Proposed Question:

a/ Is the question clear and focused?
012345678 1 6
b/ Is the question meaningful and

testable scientifically?
012345678

3. Methodology:

a/ Is the project well-designed?
012345678910

b/ Are the variables, parameters efc.
defined, appropriate and complete?
012345678910 40
¢/ Is the data collection and analysis

systematic and appropriately used?
012345678910

d/ Are the conclusions effectively
supported?

012345678910

4. Thoroughness:
a/ Is sufficient background provided?

01234567 1 4
b/ Is the supporting document clear

and well presented?
01234567

5. Creativity:

a/ Does the project show creativity in
the proposed problem?

012345 10
b/ Does the project show creativity in
the presented solution?

012345

Total:

Created by Long Le, University of Central Arkansas
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RUBIC FOR MODELING AND SIMULATION

Group Name: Date Presented:
B. Presentation
T Points Points
Guidelines Comments Avail. Receivd
1. Slideshow:

a/ Is the slideshow composed in a
meaningful way?

01234567 8910111213 1415
b/ Are the slides clean and clear?
012345678910

¢/ Does it have a professional look?
012345

d/ Does it show creativity in
formatting, such as choosing theme,
transition, font, etc?

012345

2. Presenting Manner:

a/ Do the presenters speak loud and
clear?

012345678910

b/ Do the presenters project
confidence?

012345678910

¢/ Do the presenters engage the
audience (by showing enthusiasm,
making eye contact, etc.)?
01234567 8910111213 1415

3. Clarity:

Is the material clearly presented
(symbols are clear, no confusion in
reading the slides, etc.)?
01234567891011121314 15

4. Response to Questions:

Are the answer thorough, clear and
to the point?

012345678910

5. Asking other people:
One question or two questions?
25

35

35

15

10

Total:

Created by Long Le, University of Central Arkansas
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Rubric for MATH 4395 Practicum (1 page)

(sans
J3UI2]UT PRIIPISTOD JOT 218
JW-UO [QE[TEAE S[EITPOTIRJ

“(JOUIAJUT PAIAPISTOD JOT JIE
JUW[-UO I[QE[IEAE S[EITPOLIAS

"(19U12)U1 PA2PISUOD JOT 218
2UI[-TO J[QE[TRAE STEIIPOTIR

(52015 12U12]UT PAIapPISnod
10T 2T JUI[-TO J[E[IEAE
STEDIPOLIR "S2Y15 JIUINUT

“saNs "S2)TS JAIAITT 0] TET} 2I0TT "S3)1S J2UI2JUT O] TET]} A0 "S1S JATWIAWT OM] TET]) I0TH 0V} TET) 210X OT Jng ‘SY00q (qdesSonqig
1SUIUT | 0T INg ‘sj00q “saonse [emnol | omwing ‘sjooq ‘safonge [ewmel | oung ‘sjooq ‘safaTire [ewmol ‘safatpe [ewinol 20uatos : R
aTe sayis | 20mards “5°3) seouarajer rolewx | 20walods “§°3) saouwalagar zofemr | 20wmards §-3) seouarayar solew “8°2) saouasagal Jolew ¢ wep
Aquo a1y € SIPN[IU] "SI0 ATEWT M + SIPN[IUT "SIOLID WOS THIA € SAPNOU] * 'SIOXII MIJ [IIM | IO SIPN[IU] "SIOIID OT [IM
10 JU2sqy JETIIO] 1221102 T} U 30 JETIO] 12321102 A} UT AU0( 1ETIIO] 1221100 AT W Au0(] JETIIO] 1321102 AT UT U0
“JUSPIAR 521ITR)SISTOIT]
JEMI0T 1233302 “JRTIIOT 1231100 "SI0IID OU [ILM JETIOR
aqqeondde A1) UT 2WOP 2IE ‘[ENSIA PUE AT} U 2UOP 2AE “[ENSTA PUE | JI2II0D A} UT JWOP FE [ENSIA UOLEND
10N WAsqy 1%3] T10q "SYIOM PAID MR ] 1X2] [i0q "SHIOM PRI AWOS | PUE JX2] IOQ SHIOM PA [TV
-agdesn piom pue
aqqeondde AIMIINIIS ITIITS UT SIOIID “afesn pIom pUE AHUINLS 25ESN PIOM PUE 2IMJINLNS "afesn piom pue ases))
10N SUNDENSIP PUE SNOIWNN 2DWIUS UT 510113 ATEJA] | 20UJUIS UT SIOKIR O JSOWY AIMYINLIS JTIJUIS SIOIII ON
-Surprads pue uoneziended “Furppads pue R
" . : . SOTIRTPIATY
arqeandde wonengound ur sJ0152 Burrads pue nonezipended noneznended ‘wonenaund Burads pue woneziended
10N SUNDENSIP PUE SNOIWNN ‘wonemound Ul s10112 AUEJA T SI0JI2 OU JSOTY ‘monjenound UI $I0112 ON
"S1S2T) 1)) AEISAI A[2JEnbape SIS "SIS2T) A7) SAEISAT PUE
10235QY | pasniofun Io/pue jdumoeduy 10T S0P TOISNITOD L 211 SIUEISAT TOISNITOD N[ FmFesua s1U0ISNUOD YL uoIsnpue’)
"TONEZIVETIO muam.ndu 0} pasi vapI o}
. ame suonisues) Ssydesfered 70 Jusmdopaaaq
padofanap padofaaapam gEnony
aqearndde wonezmESIo | AN 10U SE2P! JO GONEZIUESIO ‘pardaprad Jou inq juasaxd | seapr Jo Sutouanbas anqns pue [empnns
10N 10 IMYINLLS JO IIWIPTAI ON] ‘monezimesIo [eddo] yamdofasap ydefereg TeatSo] S2YENSTOWAP TN -oyezIuEsIQ
EapT WEW 213 dof203p 1eq) e3p1 WEwW 33 dojaaap Jeq)
aqearndde “eapt utetn 21 dofanap "520U2)u3s [1elep Smyuoddns s20uIuRs [1elap Sunoddns saoujuas rrejep Swpoddns Apog
10N oy syreg ydesFered yoeg syoe] yderdered qoeg | 1wanomIns sey ydesSered yoeg | npydnom seq yderfered qaeg
“Taded 21 Jo 2Injonns “1aded
20uIPIAR “Burssm 51 raded 21 Jo oty mata2id £aienbape ‘12ded a1 Jo asmonuls 217} JO 3MINES ) smataard
on | amyangs A pue 2do) Wem 1o 10U s30p Inq 21do) UTETm a1 smataaid pue 21do) utewm pue d1do) TIE 21} SAEYS uopInpo.yuy
W2sqY | TONINPONTI JEI[I OU ST AL 3T SIS WONINPOITT T, M) SIELS TONINPONWI Y] | ‘FwSe5ua s1 UCTIINPOIITT AL
“Furyonold jyEno) pue
20uIPIAR ‘Fm3edua s1RNM ‘20UAuS
ou “20Ujuas AFWS -20u2)uas 2[5u1s e wt asodind | 2rfws e wr asodmd s 1aded 2 JUSUAIEYS SIS L
quasqy | -pasndojun zopue jajdwoduy | ew asodind s saded ) saielg s Jaded 21 sajels AR 53Je1s AJ2510U00 pUE AJIeaD)
SI01I2
OU-pASTIY AIEaN “NEQ
‘pomIag 35IN0D) afeg apiL
AMTEN] 5, IATIEI] “IUTEN] TNO T
masqy §53] 10 T JO 20u2pIAg € Jo ouapiag IN0J JO 0TIPIAT L
SI0aPLLT . Aro5ae)H
A0S | 1 oN | § pIepuels @Iy lon seo( | g  PIEPURIS SIAIJY A[IeaN | p  PIRPUELS 193] g pIepuElS sPaddxy -

12I00S

e

ureN orquy Jaded yoreasay

14



BS MATH ASSESSMENT PLAN

ive 3

t

jec

Rubrics for Learning Ob

14. Appendix C

Rubric for MATH 4371 Intro Probability (One page)
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Rubric for MATH 4395 Practicum Presentation (1 Page)

Scoring Rubric for Presentations

Total
Category Scoring Criteria Points | Score
The type of presentation is appropriate for the topic and 5
. audience.
Organization
(15 points) Information is presented i a logical sequence. 5
Presentation appropriately cites requisite number of references. 5
Introduction 1s attention-getting, lays out the problem well, and 5
establishes a framework for the rest of the presentation.
Technical terms are well-defined in language appropriate for 5
the target audience.
Content - - - -
Presentation contains accurate information. 10
(45 points) . - .
Material included is relevant to the overall message/purpose. 10
Appropriate amount of material 15 prepared, and points made 10
reflect well their relative importance.
There 1s an obvious conclusion summarizing the presentation. 5
Speaker maintains good eye contact with the audience and 1s 5
appropriately amimated (e.g., gestures, moving around, etc.).
Speaker uses a clear, audible voice. 5
Presentation Delivery 1s poised, controlled, and smooth. 5
(40 points) Good language skills and pronunciation are used. 5
Visual aids are well prepared, informative, effective, and not 5
distracting.
Length of presentation 1s within the assigned time limits. 5
Information was well communicated. 10
Score Total Points 100

16



