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Academic Program Review Summary Form

Board Of Governors Policy 1986-04-A

Program Name
(Academic Year(s))

University

Lock Haven University

Division/Unit

Arts and Sciences

Date of Last Major Review 04/01/2007

Program

Degrees Offered

B.A.

Please indicate:
Annual Report
Five-Year Review | |

Mathematics

l. Composition of Review Team (five-year program reviews only)

Chair:

Charles H. Morgan, Jr.

External Review Team Members:

Campus Review Team Members:

Il. Program Data

Completion Date of Current Review 06/30/2009

Insert other relevant program data related to the program review in the blank rows.

Insert Appropriate Academic Years Below
2004-05 2005-06 2006-07 2007-08 2008-09
(est.)
Student Enrollment 324 319 306 314 329
(Annualized FTE)
Program Budget / Cost $1,189,542 | $1,334,246 | $1,294,673 | $1,367,555 | $1,409,708
(personnel, operating,
equipment)
Program Cost / Student FTE $3677 $4185 $4230 $4358 $4288
Faculty FTE 12.0 15.3 14.7 14.8 13.3
Majors Enrolled (Fall 62 75 77 85 79
Headcount)
Program Graduates 3 15 12 16 13

Office of Planning and Assessment — Lock Haven University

Either reflect the portion of the department’s budget (personnel, operating, and equipment)
associated with this program, or reflect the Common Cost Accounting instructional costs
associated with this program. [Data at www.lhup.edu/planning-and-assessment/program/data.htm.]

[Add any necessary notes or explanations here (optional).]

Accreditation Status (if any):  Not applicable for this degree
Accrediting Agency: NA

Effective Date: NA
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Program Context
How This Program Relates to and Supports the University’s Mission and Strategic Plan

A strong background in mathematics is essential for many other majors, including physics,
chemistry, engineering, computer science, etc. A sound background in mathematical statistics is
essential for psychology, education, criminal justice and other majors. The level of mathematics
required by these majors exceeds that which can be taught in the high schools; therefore, rigorous
courses at the university-level are essential for these majors.

Furthermore, Accountingweb.coml—a web site used by the community of professional
accountants—discusses the increased demand by the federal government for forensic accountants
to investigate corporate crime and tracking of terrorist activity. This field uses statistics extensively.

External or Environmental Factors Affecting the Program

None known

Demand for This Program and its Graduates (Current and Anticipated)

According to the Occupational Outlook Handbook [OOH] (2008-2009 edition)?, employment of
mathematicians is expected to increase by ten (10) percent during the 2006-2016 decade.
According to OOH, “advancements in technology usually lead to expanding applications of
mathematics, and more workers with knowledge of mathematics will be required in the future.”
Persons with degrees in mathematics work in theoretical (research) mathematics, computer
science, engineering, software development, physics, operations research, etc.

Median annual income for mathematicians was $86,930 in May, 2006; however, the 90" percentile
salary for mathematicians was $132,190. Federal government mathematicians earned a mean
salary of $96,121.

Progress Since Last Review
This should be a brief status report of principal actions taken since the last review, if applicable.

Student Learning Outcomes

Action Item Steps Taken/Progress Reported Date

Improve student assessment | Redefined student learning outcomes assessment | Nov 2008
items using NCATE standards as model

Improve student assessment | Increased number of faculty collecting and Mar 2008
submitting assessment data

Other Program Outcomes

Action Item Steps Taken/Progress Reported Date
Increase public awareness of | Mathematics competition for high school seniors Apr 2009
B.A. program at LHU hosted on April 21; five schools participated

! D. D. Dorrell, “Feds turn to forensic accounting.” See http://www.accountingweb.com.
2 See http://www.bls.gov/oco/ocos043.htm.

Office of Planning and Assessment — Lock Haven University form revised: 1/06/08
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Workload Leave granted for faculty research
projects; more invited talks delivered by faculty

Increase enrollment and Nine (9) new B.A. Math majors are starting in Fall Continuin
graduation rates in B.A. 2009. This is an unprecedented number of new g
program majors.

Increase faculty and student More publications by faculty; seminar series Continuin
scholarship continued; one sabbatical and one Alternative g

IV. Outcomes Assessment (PASSHE Board of Governors Policy 1997-01)

Student Learning Outcomes (list goals and outcomes)

See attached Learning Outcomes Assessment Worksheets.

Program Outcomes (list goals and outcomes)

See attached Program Outcomes Assessment Worksheets.

V. Strengths

Student Learning

e Students who engage in Independent Study projects with faculty develop deep

understanding of mathematical content necessary for advanced degrees. Five recent
graduates are currently in graduate school in mathematics or have recently completed
master’s degrees in mathematics. Other recent program graduates have presented work

of their independent study projects at the Moravian Mathematics Conference.

e Greater proportion of graduates attending graduate programs in mathematics.

Other Program Areas

e Faculty members in the program have publications in scholarly, peer-reviewed journals;
i.e., Aslam, Mikula, Maynard, Morgan.

e Faculty members have been granted sabbatical or alternative workload leave to pursue
scholarly research; i.e., D. Burkett and Morgan.

e Faculty member has published a new book; i.e., Strayer.

e Faculty members have given presentations at conferences attended by outside faculty;
i.e., Rehn, Maynard, Mikula, Aslam, Pile, Morgan.

VI. Areas in Need of Improvement

Student Learning

e Increase student participation in seminars, mathematics conferences, and advanced
independent study projects.

Other Program Areas

Office of Planning and Assessment — Lock Haven University
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VIl. Action Plan

Student Learning Outcomes

page 4 of 5

Lock Haven B.A.

in internships and

compile information on summer

Goals Action Plan Steps To Be Taken Date
Enhance student Increase student Encourage faculty to devise Dec 2009
content knowledge participation in advanced independent study

seminars, projects and recruit majors to

conferences, and participate

advanced

independent study

projects
Enhance student Increase participation | Encourage faculty to contact Dec 2009
ability to think in internships and former classmates and colleagues
creatively and summer programs for | now in industry or at other
independently in mathematics majors universities with REU or other
mathematics summer research programs

Other Program Outcomes

Goals Action Plan Steps To Be Taken Date

Enhance visibility of Increase participation | Find faculty member volunteer to Dec 2009

program summer programs for | research programs and
mathematics majors internships and publicize these to
students
Resources

e Site licensing for Geometers’ Sketchpad software

e Continued licensing for software such as Mathematica

VIlIl. Comments

Comments by Dean and/or Provost

IX. Actions Planned by the University

|:| Continue Program

|:| Continue Program and Revise as Indicated

|:| Place in Moratorium
|:| Discontinue Program
|:| Pursue Accreditation

|:| Interim Review
|:| Reorganization
|:| Other (Please explain below)

Department Chair

Office of Planning and Assessment — Lock Haven University

Date
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Student Outcome Assessment Standards

B.A. in Mathematics

Articlel. Process standards

Section 1.01 Knowledge of mathematical problem solving

Students know, understand, and apply the processes of mathematical problem solving. Indicators
include the following:

(a) Apply and adapt a variety of appropriate strategies to solve problems.

(b) Solve problems which arise in mathematics and those involving mathematics in other
contexts.

(c) Build new mathematical knowledge through problem solving.
(d) Monitor and reflect on the process of mathematical problem solving.

Section 1.02 Knowledge of reasoning and proof
Students reason, construct, and evaluate mathematical arguments and develop an appreciation for
mathematical rigor and inquiry. Indicators include the following:

(a) Recognize reasoning and proof as fundamental aspects of mathematics.
(b) Make and investigate mathematical conjectures.
(c) Develop and evaluate mathematical arguments and proofs.

(d) Select and use various types of reasoning and methods of proof.

Section 1.03 Knowledge of mathematical communication
Students communicate mathematical thinking orally and in writing to peers, faculty, and others.
Indicators include the following:





(a) Communicate mathematical thinking coherently and clearly to peers, faculty, and
others.

(b) Use the language of mathematics to express ideas precisely.
(c) Organize mathematical thinking through communication.

(d) Analyze and evaluate the mathematical thinking and strategies of others.

Section 1.04 Appreciation for utility
Students demonstrate a positive disposition toward independent learning in mathematics. Indicators
include the following:

(a) Deliver a seminar talk acceptable to the faculty.

(b) Complete an independent study project or honors thesis with a faculty member.

Article II. Content standards

Section 2.01 Algebra and number theory
Students demonstrate knowledge of modern algebra. Indicators include the following:

(a) Understand and recognize the properties of groups.

(b) Understand and recognize the properties of rings.

(c) Understand and recognize the properties of group and ring homomorphisms.
(d) Understand Diophantine equations.

(e) Understand equivalence relations.

Section 2.02 Geometry
Students demonstrate knowledge of euclidean and non-euclidean geometries. Indicators include the
following:

(a) Understand various axiomatic systems of geometry.
(b) Perform euclidean constructions.

(c) Demonstrate critical thinking ability by writing proofs and arguments in geometry.

Section 2.03 Analysis

Students demonstrate knowledge and understanding of limit, continuity, differentiation, integration,
sequences, and series as well as techniques and applications of calculus and analysis. Indicators include
the following:





(a) Demonstrate mastery of limits and continuity.
(b) Demonstrate mastery of differentiation.

(c) Demonstrate mastery of integration.

(d) Demonstrate mastery of sequences and series.

(e) Demonstrate mastery of applications of calculus, such as finding extrema and
calculating probabilities for discrete and absolutely continuous random variables.

(f) Demonstrate mastery of proofs and logic involving limits, continuity, differentiation,
integration, sequences, and series at the advanced level.

Section 2.04 Applied mathematics
Students demonstrate appreciation for and mastery of applications of mathematics as found in real-
world problems; e.g., those discussed in differential equations, numerical analysis, probability, etc.

(a) Demonstrate ability to identify correct mathematical approach to an application
problem.

(b) Demonstrate ability to construct solution to a one-stage applied problem.

(c) Demonstrate ability to construct solution to a multi-stage applied problem.






Learning Outcomes Assessment Worksheet

Mathematics (2008-2009)

Lock Haven University of Pennsylvania

Program-Initiated

Where, When, and How

Expectation for

Observations of

Results Analyzed When

Outcome of Analysis

Dept. or Program

Goal or Objective Monitored Satisfactory Performance Student Performance and by Whom Follow-up
*Process standard: Math 205 final Identify required proof Number of students who | Dept. meeting date: Objective: None required
Knowledge of reasoning | examination strategy as reduction ad 27_exceeded Wholly satisfied | complete by . ..
and proof Fall 2008 absurdum or direct proof 0 met Other analysis (describe): || | Partially satisfied || Reexamine by . . .
*Content standard: Item S08.1 0 did not meet || Not satisfied (date)

Algebra and number 0 exempted Morgan, using Dept
theory 27 TOTAL approved guidelines

Process standard: Math 205 final Give correct direct proof | Number of students who | Dept. meeting date: Objective: None required
Knowledge of reasoning | examination of theorem 26 exceeded Wholly satisfied [ | complete by . ..
and proof Fall 2008 Item S08.2 0 met Other analysis (describe): ||| Partially satisfied | |Reexamine by . . .
1 did not meet | | Not satisfied (date)
0 exempted Morgan, using Dept
27 TOTAL approved guidelines
Process standard: Math 205 final Give correct proof of Number of students who | Dept. meeting date: Objective: None required
Knowledge of reasoning | examination theorem by reduction ad 21 exceeded Wholly satisfied | | complete by . . .
and proof Fall 2008 absurdum 4 met Other analysis (describe): || | Partially satisfied || Reexamine by . . .
Item S08.3 2" did not meet || Not satisfied (date)
0 exempted Morgan, using Dept
27 TOTAL approved guidelines
Process standard: Math 205 final Give correct direct proof | Number of students who | Dept. meeting date: Objective: None required
Knowledge of reasoning | examination of theorem 19 exceeded Wholly satisfied [ | complete by . ..
and proof Fall 2008 Item S08.4 4 met Other analysis (describe): || | Partially satisfied | |Reexamine by . ..
4 did not meet || Not satisfied (date)
0 exempted Morgan, using Dept
27 TOTAL approved guidelines
Process standard: Math 205 final Give correct proof of Number of students who | Dept. meeting date: Objective:

Knowledge of reasoning
and proof

examination
Fall 2008

theorem requiring “If and
only if” with direct proof
and contradiction
combined

Item S08.5

10 exceeded
6 met

11 did not meet
0 exempted
27 TOTAL

Other analysis (describe):

Morgan, using Dept
approved guidelines

[ ] Wholly satisfied
Partially satisfied
| | Not satisfied

|| None required

| |Complete by . ..

Reexamine by . . .
Aug 2009

Office of Planning and Assessment — Lock Haven University
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Program-Initiated

Where, When, and How

Expectation for

Observations of

Results Analyzed When

Outcome of Analysis

Dept. or Program

Goal or Objective Monitored Satisfactory Performance Student Performance and by Whom Follow-up
*Process standard: Math 302 final Solve linear Diophantine | Number of students who | Dept. meeting date: Objective: None required
Knowledge of examination equation 10 exceeded Wholly satisfied [ | complete by . ..
mathematical problem Fall 2008 Item FO08.6 7 met Other analysis (describe): || | Partially satisfied | |Reexamine by . ..
solving 0 did not meet || Not satisfied (date)

*Content standards: 0 exempted Strayer, using Dept
Algebra and number 17 TOTAL approved guidelines

theory

*Process standard: Math 302 final Solve system of Number of students who | Dept. meeting date: Objective: None required
Knowledge of examination congruence equations 16 exceeded Wholly satisfied | | complete by . . .
mathematical problem Fall 2008 Item F08.7 1 met Other analysis (describe): || | Partially satisfied | | Reexamine by . . .
solving 0 did not meet || Not satisfied (date)
*Content standards: 0 exempted Strayer, using Dept
Algebra and number 17 TOTAL approved guidelines
theory
*Process standard: Math 307 final Perform correct compass | Number of students who | Dept. meeting date: Objective: None required
Knowledge of examination and straight-edge 4 exceeded Wholly satisfied | complete by . ...
mathematical problem Fall 2008 construction 7 met Other analysis (describe): ||| Partially satisfied |\ ™ poexamine by . . .
solving Item F08.8 2 did not meet || Not satisfied (date)
*Content standards: 0 exempted Strayer, using Dept
Geometry 13 TOTAL approved guidelines
*Process standard: Math 307 final Prove correctly that a Number of students who | Dept. meeting date: Objective: None required
Knowledge of reasoning | examination given compass and 4 exceeded Wholly satisfied [ | complete by . ..
and proof Fall 2008 straight-edge construction 7 met Other analysis (describe): ||__| Partially safisfied |~ Reexamine by . . .
*Content standards: is valid 2 did not meet || Not satisfied (date)
Geometry Item F08.9 0 exempted Strayer, using Dept

13 TOTAL approved guidelines

*Process standard:

Math 312 final

Demonstrate correct

Number of students who

Dept. meeting date:

Objective:

None required

Knowledge of examination understanding of pdfs of 7_exceeded |__| wholly satisfied | | complete by . . .
mathematical problem Fall 2007 absolutely continuous 4 met Other analysis (describe): Partially satisfied Reexamine by . . .
solving random variables 5 did not meet L Not satisfied Aug 2009
*Content standards: Item F08.11 0 exempted Mikula, using Dept

Applied mathematics 16 TOTAL approved guidelines

*Process standard: Math 312 final Demonstrate Number of students who | Dept. meeting date: Objective:

Knowledge of
mathematical problem
solving

*Content standards:
Analysis

examination
Fall 2007

understanding of marginal
densities of AC random
variables; demonstrate
ability to perform
integration from Calculus
land 2 Item F08.12

3 exceeded
5 met

8 did not meet
0 exempted
16 TOTAL

Other analysis (describe):

Mikula, using Dept
approved guidelines

[ ] Wholly satisfied
Partially satisfied
| | Not satisfied

[ ] None required

| |Completeby . ..

Reexamine by . . .
Aug 2009

Office of Planning and Assessment — Lock Haven University
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Program-Initiated

Where, When, and How

Expectation for

Observations of

Results Analyzed When

Outcome of Analysis

Dept. or Program

Goal or Objective Monitored Satisfactory Performance Student Performance and by Whom Follow-up
*Process standard: Math 312 final Demonstrate proper use Number of students who | Dept. meeting date: Objective: None required
Knowledge of examination and understanding of Law 15 exceeded Wholly satisfied | | complete by . ..
mathematical problem Fall 2007 of Total Probability and 1 met Other analysis (describe): ||__| Partially satisfied | |Reexamine by . ..
solving Bayes’ Theorem 0 did not meet || Not satisfied (date)

*Content standards: Item F08.14 0 exempted Mikula, using Dept
Applied mathematics 16 TOTAL approved guidelines
*Process standard: Math 312 final Demonstrate proper use Number of students who | Dept. meeting date: Objective: None required
Knowledge of examination and recognition of 12 exceeded Wholly satisfied [ | complete by . ..
mathematical problem Fall 2007 specific probability 2 met Other analysis (describe): || | Partially satisfied || Reexamine by . . .
solving distributions 2 did not meet || Not satisfied (date)
*Content standards: Item F08.15 0 exempted Mikula, using Dept
Applied mathematics 16 TOTAL approved guidelines
*Process standard: Math 307 final Provide correct proofs of | Number of students who | Dept. meeting date: Objective: None required
Knowledge of reasoning | examination concurrency theorems in 10 exceeded Wholly satisfied | | Complete by . ..
and proof Fall 2008 Euclidean geometry 3 met Other analysis (describe): || | Partially satisfied || Reexamine by . . .
*Content standards: 0 did not meet L Not satisfied (date)
Geometry 0 exempted Strayer, using Dept

13 TOTAL approved guidelines
*Process standard: Math 312 final Demonstrate Number of students who | Dept. meeting date: Objective: None required
Knowledge of examination understanding and correct 16 exceeded Wholly satisfied [ | complete by . ..
mathematical problem Fall 2008 use of particular 1 met Other analysis (describe): || | Partially satisfied | |Reexamine by . . .
solving probability distributions 1 did not meet || Not satisfied (date)
*Content standards: M312Fin.1 0 exempted Morgan, using Dept
Applied mathematics 18 TOTAL approved guidelines

*Process standard:
Knowledge of
mathematical problem
solving

*Content standards:
Analysis

Math 312 final
examination
Fall 2008

Demonstrate
understanding of marginal
densities of AC random
variables; demonstrate
ability to perform
integration from Calculus
1and 2 M312Fin.2

Number of students who
17 exceeded
0 met
1 did not meet
0 exempted
18 TOTAL

Dept. meeting date:

Other analysis (describe):

Morgan, using Dept
approved guidelines

Objective:
Wholly satisfied
|| Partially satisfied
|| Not satisfied

None required

| |Complete by . ..
Reexamine by . . .

(date)

Office of Planning and Assessment — Lock Haven University
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Program-Initiated

Where, When, and How

Expectation for

Observations of

Results Analyzed When

Outcome of Analysis

Dept. or Program

Goal or Objective Monitored Satisfactory Performance Student Performance and by Whom Follow-up
*Process standard: Math 312 final Provide direct proof of Number of students who | Dept. meeting date: Objective: [ | None required
Knowledge of reasoning | examination results in probability 3 exceeded || wholly satisfied | | complete by . ..
and proof Fall 2008 theorem 5 met Other analysis (describe): Partially satisfied Reexamine by . . .
*Content standards: M312Fin.4 10 did not meet || Not satisfied Aug 2009
Analysis 0 exempted Morgan, using Dept

18 TOTAL approved guidelines
*Process standard: Math 312 final Provide direct proof of Number of students who | Dept. meeting date: Objective: [ ] None required
Knowledge of reasoning | examination results in probability 5 exceeded || wholly satisfied | | complete by . . .
and proof Fall 2008 theorem 3 met Other analysis (describe): Partially satisfied Reexamine by . . .
*Content standards: M312Fin.5 10 did not meet || Not satisfied Aug 2009
Analysis 0 exempted Morgan, using Dept

18 TOTAL approved guidelines

*Process standard:

Math 401 final

Provide proof of limit at

Number of students who

Dept. meeting date:

Objective:

X | None required

Knowledge of reasoning | examination infinity of rational 8 exceeded Wholly satisfied [ | complete by . ..
and proof Fall 2007 expression 8 met Other analysis (describe): - Partiall)_/ s_atisfied - Reexamine by . . .
*Content standards: M401F07.7 4 did not meet || Not satisfied (date)
Analysis 0 exempted D. Burkett, using Dept

20 TOTAL approved guidelines
*Process standard: Math 401 final Provide proof that Number of students who | Dept. meeting date: Objective: [ | None required
Knowledge of reasoning | examination sequence is Cauchy 8 exceeded || wholly satisfied | | complete by . . .
and proof Fall 2007 M401F07.9 7 met Other analysis (describe): Partially satisfied Reexamine by . . .
*Content standards: 5 did not meet || Not satisfied Aug 2009
Analysis 0 exempted D. Burkett, using Dept

20 TOTAL approved guidelines

*Process standard:
Knowledge of reasoning
and proof

*Content standards:
Analysis

Math 401 final
examination
Fall 2007

Provide proof of
convergence of product of
convergent sequences
M401F07.11

Number of students who
6 exceeded
5 met
8 did not meet
1 exempted
20 TOTAL

Dept. meeting date:

Other analysis (describe):

D. Burkett, using Dept
approved guidelines

Objective:
| | Wholly satisfied
Partially satisfied
|| Not satisfied

[ ] None required

| |Complete by . ..

Reexamine by . . .
Aug 2009

Office of Planning and Assessment — Lock Haven University
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Program-Initiated

Where, When, and How

Expectation for

Observations of

Results Analyzed When

Outcome of Analysis

Dept. or Program

Goal or Objective Monitored Satisfactory Performance Student Performance and by Whom Follow-up
*Process standard: Math 401 final Provide proof by Number of students who | Dept. meeting date: Objective: [ | None required
Knowledge of reasoning | examination contradiction of 5 exceeded || wholly satisfied | | complete by . ..
and proof Fall 2007 uniqueness of supremum 7 met Other analysis (describe): Partially satisfied Reexamine by . . .
*Content standards: of set 7 did not meet || Not satisfied Aug 2009
Analysis M401F07.14 1 exempted D. Burkett, using Dept

20 TOTAL approved guidelines
*Process standard: Math 401 final Provide proof of Number of students who | Dept. meeting date: Objective: [ ] None required
Knowledge of reasoning | examination convergence of product of 5 exceeded || wholly satisfied [ | Complete by . . .
and proof Fall 2007 convergent sequences 9 met Other analysis (describe): Partially satisfied Reexamine by . . .
*Content standards: MA401F07.5 5 did not meet || Not satisfied Aug 2009
Analysis 1 exempted D. Burkett, using Dept

20 TOTAL approved guidelines

Number of students who
exceeded

met

did not meet
exempted
TOTAL

Dept. meeting date:

Other analysis (describe):

Morgan, using Dept
approved guidelines

Objective:
Wholly satisfied
Partially satisfied
Not satisfied

None required
Complete by . . .
Reexamine by . . .
(date)

Number of students who
exceeded

met

did not meet
exempted
TOTAL

Dept. meeting date:

Other analysis (describe):

Morgan, using Dept
approved guidelines

Objective:
Wholly satisfied
Partially satisfied
Not satisfied

(date)

Number of students who
exceeded

met

did not meet
exempted
TOTAL

Dept. meeting date:

Other analysis (describe):

Morgan, using Dept
approved guidelines

Objective:

Wholly satisfied
Partially satisfied

Not satisfied

None required
Complete by . . .
Reexamine by . . .
(date)

None required
Complete by . . .
Reexamine by . . .

Other observations? Unexpected findings? Overall what changes/improvements are planned as a result of the assessments shown in the table?

Office of Planning and Assessment — Lock Haven University
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