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a) Algebra
 Use and apply algebraic concepts that include ratio, pro-

portion, percentage, slope and intercept. Be able to transfer 
algebra competencies to statistics applications. 
b) Calculators and software

Have experience using calculators to solve algebraic equa-
tions. Be familiar with (or ability to independently learn) soft-
ware such as jmp.
c) Modeling

Be able to do least squares regression and inference.   

Engineering statistics
 Should be preceded by an introduction to calculus. 

Knowledge of functional notation, summation notation, 
facility with linear functions, and the ability to solve 
algebraic equations (e.g., quadratic equations) as part 
of a good working knowledge of high school algebra. Be 
familiar with exponential and logarithmic functions. Know 
basic techniques of integration and differentiation.  Have 
exposure to exponential, Poisson, and normal distributions.

a) Limits and Continuity
 Understand and be able to compute limits in graphic, 

numeric and algebraic contexts. Understand continuity in 
these contexts as well. Be familiar with the Intermediate 
Value Theorem.
b) Derivatives

Definitions and Theorems: Understand the limit defini-
tion of the derivative, the connection between differentia-
bility and continuity, the Mean Value Theorem, and Rolle’s 
Theorem. Understand the derivative in terms of slope of a 
tangent line, and an instantaneous rate of change

Computation: Be able to write the formula for f’ quickly 
and accurately given a formula for a function f, either defined 
by a formula or defined implicitly (this is the equivalent to 
knowing one’s multiplication tables).

Geometry: Given a graph of a function f, be able to sketch 
a graph of f’ that, while not necessarily perfect, should be 
positive when f is increasing, negative when f is decreasing, 
and flat when f has a local extremum. The intervals where f’ 
is increasing and decreasing should correspond to where f is 
concave up or concave down.

Applications: Given a description of a function f, such 
as “The height H of a column of mercury in a thermometer 
is given by H=f(t), where t is the temperature in degrees 
Fahrenheit,” be able to describe the meaning of f’, including 
understanding its units. Ability to set up and solve global 
optimization problems. Find exact values of local maxima, 

local minima, and points of inflection of a function.  Other 
applications, such as Newton’s Method and L’Hopitals Rule 
are desirable as well.  
c) Integrals

 Most Calculus II courses start with integrals, but many of 
them assume a familiarity with antiderivatives from Calculus I. 
Ideally, know how to find antiderivatives of basic functions, 
and be familiar (if not fluent) with u-substitution. Understand 
the meaning of the constant of integration. Understand the 
definite integral as the limit of Riemann sums. Be able to 
approximate the definite integral of a function over a given 
interval with a calculator. Understand and be able to apply 
the Fundamental Theorem of Calculus.

 

B

4. General skills & competencies for Entering Statistics 

3. Skills and competencies for Entering Calculus II
In addition to the material below, it is assumed that an incoming Calculus II student has mastered 

all the material recommended for success in Calculus I, as listed above.

Essential Skills & Competencies For 
General Entry Points of Regent University Mathematics 
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a) Arithmetic
 Fluency in real number arithmetic and fraction arithmetic, 

rules of exponents, square roots.  Knowing when it is appro-
priate to multiply, divide, add, subtract or exponentiate.
b) Modeling

Ability to translate a verbal situation into a mathematical 
problem, and to check the solution for reasonableness.
c) Algebra

Ability to solve linear equations and inequalities in one vari-
able, facility with linear equations and inequalities (slope of 
a line, two-point form, point-slope form, slope-intercept form, 
etc.), finding the intersection of two lines/the solution of two 
linear equations in two unknowns.
d) Symbolic Manipulation

 Facility with effectively working with symbolism.  Be able 
to distinguish between expressions like (P+Q’) and (P+Q)’ in 
both reading and their writing.

e) Representation
The ability to use graphs, Venn-diagrams, pie charts, data-

tables, and other pictures that are used to represent math-
ematical situations.
f) Generalization

The ability to generalize from examples, and then test 
the generalization by applying it to additional situations.  
Mathematics involves finding answers to specific questions 
according to prescribed rules, but it also involves generalizing 
from specific problems to general principles.
g) Independence

The ability to go beyond being told what to do at every step 
and take the responsibility to understand the context of the 
topics being discussed and to independently proceed using 
appropriate methods to solve problems.  

a) Overall
Positive disposition toward the study and learning of 

mathematics. Belief that all children can learn math-
ematics. Experience in the use of technology for learning 
mathematics.
b) Number and Operations

Work flexibly with and understand the meaning and 
effects of arithmetic operations with rational numbers, 
their position in the real number system, and can use that 
understanding to solve problems. Use properties of addi-
tion and multiplication to simplify computations.
c) Algebra

Able to represent, analyze and generalize a variety of 
patterns with tables, graphs, words and symbolic rules. 
Possess a conceptual understanding of different uses of 
variables, graphs and the nature of changes in quantities. 
d) Geometry

Able to describe, classify and understand relationships 
among two- and three-dimensional objects using their 

defining properties. Can create and critique inductive and 
deductive arguments concerning geometric ideas and rela-
tionships, such as congruence, similarity and the Pythago-
rean relationship. 
e) Measurement

Understand relationships among the angles, side 
lengths, perimeters, areas and volumes of similar objects. 
Can select and use units of appropriate size and type 
when working with such measures. Select and apply tech-
niques and tools for measuring.
f) Data Analysis and Probability

Can interpret measures of center and spread. Under-
stand the appropriate use and how to analyze histograms, 
box plots, and scatter plots. Able to use observations 
about differences between two or more samples to make 
conjectures about the populations from which the samples 
were taken. Command a basic understanding of probability 
to make and test conjectures about the results of experi-
ments and the concept of randomness.

5. Skills & competencies for Entering Liberal Arts Math
         Liberal Arts Mathematics covers a range of liberal arts mathematics courses. At the Regent universities, these courses include:

           Iowa State University: Math 105 Introduction to Mathematical Ideas 
          University of Northern Iowa: 800:023 Math for Decision Making

6. Skills & competencies for Entering Elementary Education Math

B Essential Skills & Competencies For 
General Entry Points of Regent University Mathematics 

Essential Skills & Competencies For 
General Entry Points of Regent University Mathematics 

University of Iowa: 22M:10 Finite Mathematics 
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 Information for students and their parents
www2.state.ia.us/regents/StudentInfo/studentparentinfo.html
*Notes: Includes “Building Your Future” blueprint for preparation for the Regent universities that details 
minimum and optimum college preparatory curriculum. Also links to the Regent Admission Index (RAI) calculator. 

Existent Advisory Materials For 
Regent University Mathematics Entrance

C

High school course requirements and 
recommendations for first year students:
www.uni.edu/admissions/freshmen/
courseRequirements.html

*Notes: Minimum high school course 
requirements for admission. How to calculate 
RAI score for admission.

The UNI Math Center
www.uni.edu/mathcenter/info.htm

*Notes: Study center, tutorial assistance.

Math Center helpful links
www.uni.edu/mathcenter/links.htm

*Notes: Compendium of sites for: math tuto-
rial, study skill development, math anxiety, etc.

Math Center PPST assistance
www.uni.edu/mathcenter/ppst.htm

*Notes: For prospective teaching majors, 
strategies for preparation for the Pre-Profes-
sional Skills Test in mathematics. 

Admission Requirements and Regents 
Admission Index calculation for entering 
freshmen:
www.admissions.iastate.edu/freshman/
requirements.php?action

*Notes: Minimum high school course 
requirements for admission. How to calculate 
RAI score for admission.

Department of Mathematics Math 
Placement Exams
http://orion.math.iastate.edu/
placement/

*Notes: Guidelines for who should take 
the placement exams. Preparation, including 
sample tests. Making arrangements to take the 
exams. Course-taking options. 

College of Engineering admission 
requirements
www.eng.iastate.edu/prospective/
admissions.asp

High school course requirements for 
first year students, College of Liberal 
Arts and Sciences:
www.uiowa.edu/admissions/
undergrad/requirements/rai-page.html

*Notes: Minimum high school course 
requirements for admission. How to calculate 
RAI score for admission.

Comprehensive mathematics resource 
for parents, teachers and students—
“Math Matters at Iowa”: 
www.uiowa.edu/~examserv/
mathmatters/

*Notes: Web site created to help students 
understand math preparation needed for var-
ious majors at UI. Complete list of UI majors 
includes math requirements of each major. 
Five mathematics topics are divided into 
modules, each including quizzes, solutions, 
and tutorial material—arithmetic, algebra, 
analytic geometry, trigonometry, and loga-
rithms/exponentials. Two options for assessing 
current mastery of subject are online quizzes 
and sample final exams of math courses. On-
campus math events are posted here as well. 
An advisory on the use of calculators, and on 
benefits of a strong math foundation. 
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Direct comments and questions regarding the 
Iowa Mathematics and Science Education Partnership to:

Jeffrey Weld, Ph.D., Director 
E-mail: jeff.weld@uni.edu           Ph. 319-273-2723

Direct comments and questions regarding this 
Regent Universities Mathematics Transition Guide to:

Doug Shaw, Ph.D., Associate Professor
Department of Mathematics, University of Northern Iowa
E-mail: guide@dougshaw.com
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