ACADEMIC AFFAIRS COUNCIL
REVISED
AGENDA ITEM: 5 – B (1)
DATE: March 31, 2016
******************************************************************************
SUBJECT:

Math Placement Guidelines Update

During the Math Discipline Council meeting in November, the members agreed on a
strategy that would result in the adoption of a Math Index model for placement consistent with an
approach that had been piloted by SDSU for the past three years. AAC representatives were
updated via email on this decision shortly after the meeting concluded (see Attachment IV). To
move the discussion forward representatives from SDSU agreed to utilize data from the individual
campuses in order to develop a system level Math Index model that can be used for all levels of
math. Daniel Palmer and RIS personnel worked with the SDSU team to generate the necessary
data, and the analysis generated Math Index estimates for the various levels of mathematics
coursework in the system based on student ACT and high school GPA (see Attachment II for the
report generated by SDSU).
Once the analysis was completed, representatives of the MDC met to discuss the proposed
matrix, and following a series of minor revisions the council supported the updated placement
matrix to include the Math Index scores. Following this discussion, SDSU representatives agreed
to work with personnel in Admissions and the Registrar’s office to develop guidance for other
Regental institutions (see Attachment III), and the necessary revisions to AAC Placement
Guidelines were developed by Board of Regents staff (see Attachment I).
AAC representatives should be prepared to discuss the proposed approach and the revisions
outlined in Attachment I. If approved, the guidelines would go into effect for the upcoming
placement cycle for students seeking to enroll for the first time in Fall 2017.

******************************************************************************
RECOMMENDED ACTION
Approve the revisions to the Academic Affairs Placement Guidelines to integrate a Math
Index score that includes both student ACT and high school GPA in determining initial placement
into mathematics courses.
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ACADEMIC AFFAIRS GUIDELINES
Section 12: Placement & Credit by Exam
Title: English and Mathematics Placement
Number (Current Format)
Number (Prior Format)
Date Last Revised
14.4
XIV
7/22
BOR Policy 2:7 Baccalaureate General Education Curriculum
Reference
BOR Policy 2:26 Associate Degree General Education Requirements
Related Form(s)
I.

Policy Overview
The Board of Regents has developed a standardized placement process to ensure that entering students are
placed into math and English courses most appropriate for their ability and background. The requirements
for placement are set forth in BOR Policy 2:7 Baccalaureate General Education Curriculum and BOR Policy
2:26 Associate Degree General Education Requirements. Both policies contain the same statement included
below.
A. Academic Preparation.
1. Effective Fall 2012, entering students must show evidence of their level of academic
preparation prior to enrollment into their initial mathematics and English courses. All
entering students seeking a baccalaureate degree must provide valid ACT/Smarter
Balanced scores (within the last five years), or must take the ACT COMPASS or
ACCUPLACER examination in the areas of writing skills, mathematics, and reading.
All non-degree seeking students enrolling in English and mathematics courses must
provide ACT/Smarter Balanced scores or must take the ACT COMPASS or
ACCUPLACER examination in the areas of writing skills and mathematics.
In addition to scores on these assessments, other information such as high school GPA
and curriculum completed may also be considered as placement decisions are made.
2.

Students enrolled prior to Spring 2000 who have already been placed into their initial
mathematics and English coursework, and transfer students who have completed
equivalent general education coursework in English and mathematics are exempt from
this requirement.

Transfer students will be allowed to transfer their placement test scores and continue their sequence of
courses in English and/or mathematics.
B.

Testing Accommodations.
Each institution shall give students prior notice that it will provide reasonable
accommodations for test takers in keeping with institutional practices implementing the
South Dakota Human Relations Act of 1972, the Rehabilitation Act of 1973 and the
Americans with Disabilities Act (refer to Board Policy 1:19).

II. Placement Goals
A placement system enables students to enroll in courses that suit their ability level and background. Students
with deficits will receive the remediation they need to progress through the required general education
mathematics and English courses with minimal risk of failure. Other students will be tracked into higher-
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level courses challenging their abilities without overwhelming or boring them. The fit between student ability
and course level should increase retention, as students have a greater likelihood of succeeding in courses
tailored to their capacity. The placement system also provides valid and reliable assessment data on incoming
freshmen for later comparisons with proficiency examination (CAAP) scores in mathematics and writing
(English).
III. Testing Instruments: ACT Assessment and ACT COMPASS
A. ACT Assessment.
The ACT Assessment administered by ACT was selected as the primary instrument for the
placement process. By using students’ ACT Assessment scores, the placement process for entering
students is streamlined through the elimination of the need for additional testing.
B.

Smarter Balanced
South Dakota adopted the Smarter Balanced assessment to measure student performance on the
Common Core State Standards in the areas of Math and English Language Arts. Beginning with
high school Juniors assessed for the first time in April 2015, Smarter Balanced scores may be used
when recorded on the official high school transcript.

C. Secondary Assessment: ACT COMPASS1 and College Board ACCUPLACER.
The ACT COMPASS and College Board ACCUPLACER testing software have been selected as
the secondary assessment instruments. Only those students who fall into one of the following
categories are required to sit for the COMPASS or ACCUPLACER placement test:
a. Student does not have ACT Assessment scores in English and/or Math
b. Student’s ACT, COMPASS, or ACCUPLACER Assessment scores are more than 5
years old
c. Student challenges their course placement
d. Student wishes to enroll in a mathematics course above the level of college algebra
2.

3.

4.

1

The COMPASS testing system is a computer-based adaptive assessment program that uses
modules that are self-paced allowing students to work at their own speed and comfort level. The
tests are adaptive in that the questions are adjusted to the ability level associated with the
responses to the previous questions. COMPASS provides immediate scoring, identifies student
deficits, and can be equated with ACT scores. A tutorial program is used prior to testing to
acquaint students with the navigation and response patterns. The COMPASS test does not have
a time limit and the scores do not affect admission. Most students take about 20 – 40 minutes
per section. The Regental universities operate the COMPASS testing system under a site license
agreement with ACT.
The ACCUPLACER testing system is an internet-delivered assessment program that also uses
self-paced modules allowing students to work at their own speed and comfort level. XX.
ACCUPLACER provides immediate scoring and can be equated with ACT scores. The
Accuplacer test does not have a time limit and the scores do not affect admission. Most students
take about 20 – 40 minutes per section. The Regental universities operate the Accuplacer testing
system under a site license agreement with College Board.
Initial placement testing with ACCUPLACER will be based on the following:
a. Elementary Algebra test will be administered to students with an ACT Math subscore
of 17 or lower and to students who are at least 24 years of age and who have no valid
ACT scores.
b. College Level Math test will be administered to all other students.

In June 2016 ACT Inc. announced that the ACT COMPASS would be discontinued after January 15, 2016 with data
being available through ACT eCompass until December 31, 2016. Students with a valid COMPASS score may use
the score to establish placement within the Regental for up to five years following the date of testing.
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IV. Placement Process
A. Consistent Placement Process
1. A consistent placement process will be employed The placement process is to be consistent across
the South Dakota Unified System of Public Higher Education, and pertain to both degree seeking
and non-degree seeking students.
1.2. Institutions may pilot new remedial/developmental course structures that may require unique
placement requirements if approved by the System Vice President for Academic Affairs. After
three years of a pilot design data must be evaluated to determine appropriate changes to the system
placement process or the consistent alignment of placement procedures will be re-established for
pilot institutions.
A.B.

Initial English Placement
1. First-Time Students with Valid ACT or Smarter Balanced Scores
a. For all students with valid ACT or Smarter Balanced Assessment scores, the
English/Language Arts and Math scores will be used to determine placement into the
initial English and mathematics courses.
b. Placement is determined by the ACT, Smarter Balanced, COMPASS, and
ACCUPLACER Placement Score matrix (Appendix A).
c. Valid ACT or Smarter Balanced Assessment scores are those scores that were earned
by the student within five (5) years of the date of initial enrollment within the Regental
system.
d. If a student has multiple ACT scores, the highest ACT Math and ACT English scores
are used for placement purposes.
2.

First-Time Students without Valid ACT Scores
a. Students without valid ACT or Smarter Balanced Assessment scores must sit for the
COMPASS or ACCUPLACER Writing, Mathematics, and Reading placement exams.
b. Placement is determined by the ACT, Smarter Balanced, COMPASS,
or
ACCUPLACER Placement Score matrix (Appendix A).
c. Valid ACT or Smarter Balanced Assessment scores are those scores that were earned
by the student within five (5) years of the date of initial enrollment within the Regental
system.

3.

International Students
a. International, non-native English speakers and immigrant, non-native English
speaking students are not exempt from Board policies 2:7 and 2:26.
b. Each institution may develop a process for determining whether international students
should be required to enroll in ESL courses prior to enrollment in ENGL 031, 032,
033 or 101.
c. Upon completion of required ESL coursework, international students will be tested
using the COMPASS or ACCUPLACER writing placement exam to determine
whether they are sufficiently prepared to enroll in ENGL 101 or require additional
remediation. An example of an institutional process is provided in Appendix CB.

4.

Regental Student Placement in Pre General Education English Courses
a.
Regental students seeking degrees from a Regental institution other than the Regental
university offering the pre general education English course in which the Regental
student enrolls, will be placed in ENGL 031, ENGL 032, or ENGL 033 according to
the guidelines of the Regental university offering the course.
a.
An exception will be made for the pre-general education English courses offered at
University Center. At the University Center, all students being placed in a pregeneral education English course will be placed in ENGL 033.
b.

C. Initial Mathematics Placement
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1.

First-Time Students with Valid ACT Score and High School GPA
a.
For all students with valid ACT scores, the Mathematics Index score will be used to
determine placement into the initial mathematics courses.
b.
Placement is determined by the ACT, Smarter Balanced, COMPASS, and
ACCUPLACER Math index matrix (Appendix B).
c. Placement into Math 123 requires both ACT Math of 25 or higher and an appropriate
ACCUPLACER Calculus score (see Appendix B).
d.
Valid ACT or Smarter Balanced Assessment scores are those scores that were earned
by the student within five (5) years of the date of initial enrollment within the
Regental system.
e.
If a student has multiple ACT scores, the highest ACT Mathematics score is used for
placement purposes.

2.

First-Time Students without Valid ACT Scores or High School GPA
a. Students without valid ACT must sit for the ACCUPLACER mathematics placement
exams to determine placement into coursework other than Math 123.
b. Students without a high school GPA will be placed in all courses other than Math 123
based on the appropriate ACT, ACCUPLACER, or Smarter Balanced score as
depicted in Appendix B.
c. Valid ACCUPLACER scores are those scores that were earned by the student within
five (5) years of the date of initial enrollment within the Regental system.

B. Additional Student Classifications
D.
1. Transfer Students
a. Transfer students who have not completed the necessary general education
coursework in English and/or mathematics from an accredited institution are subject
to the placement requirements outlined in section IV.A.1 or IV.B.1. Transfer students
who have official ACT, Smarter Balanced, COMPASS, or ACCUPLACER
placement scores may transfer those scores from the first university. Students seeking
to transfer English or mathematics courses from a South Dakota Technical Institute
may do so under the current Technical Institute General Education Agreement.
English or mathematics courses that are not covered in this agreement may not be
used to establish initial placement within the Regental system.
b.
Effective Spring 2006, if a mathematics course equivalent to MATH 101 has been
successfully completed (a grade of A, B, C, or S), the student may follow the
appropriate mathematics course sequence at the second university without additional
placement testing.
2.

High School Students Enrolling in Dual Credit Courses
High school students enrolling in dual credit English and/or mathematics courses are
subject to the placement requirements outlined above for first-time students based on the
availability of valid ACT or Smarter Balanced scores.

2.3. Distance Education Students
a.
Distance education students who have not completed the equivalent of ENGL 101
(per IV.A.4.b) and/or MATH 101 (per IV.BA.4.b), are subject to the placement
requirements outlined above for first-time students based on the availability of valid
ACT or Smarter Balanced Assessment scores.
a.d. Those students without valid ACT or Smarter Balanced Assessment scores may take
the appropriate COMPASS or ACCUPLACER placement exam at any one of the six
Regental universities or at an approved testing site. Their scores will be sent to the
institution offering the distance education course.
3.4. Non-Regental Students
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The availability of the COMPASS or ACCUPLACER placement exam for students
enrolling in courses at non-Regental institutions is determined by each Regental university.
The Regental university may charge such students a fee to cover the costs associated with
the administration of the placement exam.
4.5.

VI.V.

Students with SAT I Scores
a. For all students with valid SAT I scores, the SAT Critical Reading (formally Verbal)
and SAT Mathematical exam scores will be equated to ACT English and ACT Math
scores based on concordance information provided by ACT, Inc.
b. Placement is determined by the ACT, Smarter Balanced, COMPASS, or
ACCUPLACER Placement Score matrix (Appendix A).
c. Valid SAT I scores are those scores that were earned by the student within five (5)
years of the date of initial enrollment within the Regental system

Exceptions
2. Exceptions
Placement into a Lower Course
Students who wish to enroll in courses that are lower than indicated by their placement scores must
request an exception from the Vice President for Academic Affairs or designee by submitting a
completed exception form.
A. . Placement into a Higher Course
1. Students who wish to enroll in courses that are higher than indicated by their placement scores
may challenge their placement by sitting for the COMPASS or ACCUPLACER examination.
1.
2. A student who is still unable to earn the necessary prerequisite for enrollment in the higher
course may request an exception by submitting a completed exception form to the Vice
President for Academic Affairs or designee.
2.
3. Students seeking an exception must provide evidence, to the satisfaction of the VPAA or
designee of the university offering the course, that they have the necessary level of preparation
to have a reasonable chance of successfully completing the higher level course. Evidence the
VPAA or designee may take into consideration when deciding whether to grant an exception
includes high school coursework, level of motivation, etc.
3.
4. Exceptions must be approved prior to the official add/drop date for the term in which the student
is enrolled.
4.
5. Students challenging their placement must pay a testing fee as determined by SDBOR to cover
the cost of COMPASS or ACCUPLACER testing.
5.
6. Students are allowed one challenge using the COMPASS or ACCUPLACER when
administered through a Board of Regents institution.
C.

B. Inappropriate Enrollment
1. Unless granted an exception, students are required to enroll in the initial English and
mathematics coursework indicated by the placement process.
2. Regental universities will use the prerequisite course checking function of the Colleague
software to insure students are enrolled appropriately.
3. Students who disregard placement directives and are found to be enrolled in the incorrect
course will be administratively withdrawn from that course and notified.
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VII.VI. Completion of Pre-General Education Courses in English and Mathematics
Effective Fall 2003, students are required to complete pre general education courses in a timely manner
(Board Policy 2:7). Pre-general education courses include ENGL 031, ENGL 032, ENGL 033, MATH 021,
MATH 095 and MATH 101.
A. Completion of Pre-General Education Courses
1. Students placed in pre-general education courses must enroll in and successfully complete the
courses within the first 30 credit hours.
2. If a student does not successfully complete the pre-general education course(s) within the first
30 credit hours attempted, a registration hold is placed on the student’s record. In any
subsequent registration during the next 12 credit hours attempted, the student must enroll in and
successfully complete the pre-general education course(s).
3. If the pre-general education course(s) is not successfully completed within the first 42 credit
hours attempted, the only course(s) in which a student may enroll is the pre-general education
course(s); and the student’s status is changed from degree seeking to non-degree seeking. This
change will ONLY be in effect at the end of the Spring semester. (e.g. barring any other
academic issues [e.g. academic suspension] students can enroll full-time in the Spring semester
even though they may have more than 42 attempted credit hours) Students transferring from
non-Regental institutions must enroll in pre-general education courses during the first 30
attempted Regental credit hours. These students may enroll in other courses concurrently with
the pre-general education courses. If the student does not complete the pre-general education
courses during the first 30 Regental credit hours attempted, during the next 12 credit hours
attempted, the student must enroll in and complete the pre-general education course(s). If the
student does not successfully complete the pre-general education course(s) within 42 attempted
Regental credit hours, the only course(s) in which a student may enroll is the pre-general
education course(s); and the student’s status is changed from degree seeking to non-degree
seeking. The Vice President for Academic Affairs may grant an exception. This change will
ONLY be in effect at the end of the Spring semester. (e.g. barring any other academic issues
(e.g. academic suspension) students can enroll full-time in the Spring semester even though
they may have more than 42 attempted credit hours).
4. Students who are placed into MATH 021 are expected to successfully complete both MATH
021 and MATH 101 before enrolling in MATH 102. However, a student who performs
exceptionally well in MATH 021 may petition the VPAA to bypass MATH 101 and enroll in
MATH 102 as their next mathematics course. These students must sit for the COMPASS or
ACCUPLACER Math placement exam and earn scores that meet or exceed the placement score
necessary for enrolling in MATH 102.
B. Credit Hours and Grades
1. Credit hours for the pre-general education courses are included in the total number of credit
hours attempted.
2. The grades assigned for courses numbered less than 100 will be RI, RS and RU.

Appendix A
ACT, Smarter Balance, COMPASS, and ACCUPLACER Placement Scores for English
Effective Fall 20175
PRE GENERAL EDUCATION PLACEMENT
University
Course(s)

BHSU
University
Pre General Education
BHSU

DSU & NSU

SDSMT

SDSU

USD

COMPASS
Scores

ACCUPLACER

Smarter Balance

Sentence Skills: 0-85

0 - 2582

ACCUPLACER

Smarter Balance

Sentence Skills: 0-85

0 - 2582

Sentence Skills: 0-85

0 - 2582

Sentence Skills: 0-52

0-2492

Sentence Skills: 53-70
Sentence Skills: 71-85

0-2492
2493-2582

Sentence Skills: 0-52

0-2492

Sentence Skills: 53-85

2493-2582

Sentence Skills: 0-85

0-2582

ENGLISH
ENGL 032 Basic Writing: 2cr/ENGL
ACT English: 1 to 17
101C Core English
Course(s)
ACT Scores

Writing: 1 to 73

ENGL 032 Basic Writing: 2cr/ENGL
101C Core English

ACT English: 1 to 17

Writing: 1 to 73

ENGL 033 Basic Writing: 3 credits*

ACT English: 1 to 17

Writing: 1 to 73

ENGL 033 Basic Writing: 3 credits*

ACT English: 1 to 12

Writing: 1 to 32

ENGL 032 Basic Writing: 2 credits*
ENGL 031 Basic Writing: 1 credit*

ACT English: 13 or 14
ACT English: 15 to 17

Writing: 33 to 48
Writing: 49 to 73

ENGL 033 Basic Writing: 3 credits*

ACT English: 1 to 13

Writing: 1 to 38

ENGL 032 Basic Writing: 2 credits*

ACT English: 14 to 17

Writing: 39 to 73

ENGL 032 Basic Writing: 2 credits*

ACT English: 1 to 17

Writing: 1 to 73

ACT English: 18 to 36

Writing: 74 to 100

Sentence Skills: 86120

2583 or higher

ENGL 101 Composition I

Pre-Algebra: 0 to
100

Arithmetic: 0-120 OR
Elm Algebra: 0-43

0-2542

COMPASS

MATHEMATICS
MATH 021 Basic Algebra
ALL

ACT Math: 1 to 17
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Math 095 Basic & Intermediate
Algebra
ALL

MATH 101 Intermediate Algebra

ACT Math 1-19
ACT Math: 18 to 19

OR
Algebra: 0 to 30
Pre-Algebra: 0100 OR
Algebra 0-40

Arithmetic: 0-120 OR
Elm Algebra 0-75

0-2627

Elm Algebra: 44-75

2543-2627

Algebra: 31 to 40

*Depending on the university, enrollment in ENGL 031/032/033 may occur either concurrently or sequentially with ENGL 101.
Appendix A
ACT, Smarter Balance, COMPASS, and ACCUPLACER Placement Scores for English
Effective Fall 2017

GENERAL EDUCATION PLACEMENT
Course(s)

ACT Scores

COMPASS Scores

ACT English: 18 to 36

Writing: 74 to 100

ACT Math: 20 or
higher**

Algebra: 41 to 100
or
College Algebra: 0 to 62

ACCUPLACER

Smarter Balance

Sentence Skills: 86-120

2583 or higher

ENGLISH
ENGL 101 Composition I
MATHEMATICS
MATH 102 College Algebra
MATH 103 Quantitative Literacy
MATH 104 Finite Mathematics

MATH 123 Calculus I***

College Algebra: 63 to
100
and/or
Trigonometry: See
Placement Coordinator

See Placement
Coordinator

College Level 51+
NA

NA

NA
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MATH 115 Precalculus
MATH 120 Trigonometry
MATH 121 Survey of Calculus
Math 201, Introduction to Discrete
Mathematics

9

Institutional Chairs of the
Math Department (or
his/her Designee) have
the authority to use ACT
or additional information
to determine a student’s
appropriate placement in
courses above Math 104.
Institutional chairs of the
Math department (or
his/her designee) have the
authority to use ACT or
additional information to

2628 or higher
Elm: Algebra
76 -120
College Level: 0-50

determine a student’s
appropriate placement in
courses above Math 104.
** Students with an ACT of 20 or higher can enroll in Math 102 without additional placement testing.
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Appendix B
Math Index, ACCUPLACER and Smarter Balanced Placement Scores for Mathematics
Effective Fall 2017

Course(s)

Math Index (MI)

Accuplacer Score

Smarter Balanced

MATH 021

0 or higher

0 ‐ 2542

MATH 095

0 or higher

Arithmetic 0 ‐ 120 or
Elem Algebra 0 – 43
Arithmetic 0 ‐ 120 or
Elem Algebra 0 ‐ 75
Elem Algebra 44 ‐ 75

MATH 101 or
MATH 102 w/092L or
MATH 103 w/093
MATH 102 or
MATH 103 or
MATH 104 or
STAT 281 w/091
MATH 115 or
MATH 120 or
MATH 121 or
MATH 201 or
MATH 281 or
STAT 281
MATH 123 w/123L

MATH 123

950 or higher

0 ‐ 2627
2543 ‐ 2627

Only if no HS GPA is available and thus
no MI is Available
ACT MATH 1 – 17 or
SAT MATH 1 ‐ 420
ACT MATH 1 – 19 or
SAT MATH 0 ‐ 470
ACT MATH 18 – 19
SAT MATH 421 ‐ 470

1150 or higher

Elem Algebra 76 ‐ 120
College Level 0 ‐ 50

2628 or higher

ACT MATH 20 or higher or
SAT MATH 471 or higher

1300 or higher

College Level 51 or
higher

NA

ACT MATH 25 or higher or
SAT MATH 570 or higher

1300 or higher AND
Accuplacer Calculus 16
or higher
1300 or higher AND
Accuplacer Calculus 19
or higher

Accuplacer Calculus 16
or higher AND MI 1300
or higher
Accuplacer Calculus 19
or higher AND MI 1300
or higher

NA

ACT MATH 25 or higher AND
Accuplacer Calculus 16 or higher

NA

ACT MATH 25 or higher AND
Accuplacer Calculus 19 or higher
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Appendix CB
Example of International Student Placement Process

TOEFL
EXAM

TOEFL score <550
or missing

TOEFL score 550 or
higher

Michigan Language
Test

Score <80

Score 80 or higher on both
written and listening tests

Enroll in ESL
Program

Test on COMPASS Writing

Complete ESL
program
requirements

Placement exam

Score 1 to 32

Score
33to 48

Score
49 to 73

Score 74 or
Higher

Enroll in
ENGL 032

Enroll in
ENGL 031

Enroll in
ENGL 101

1 to 19

Enroll in
ENGL 033
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SAT I to ACT Conversion
Concordance Between SAT I Recentered Critical Reading Score
(formerly Verbal) and ACT English Score
SAT I Verbal
800
790
780
770
760
750
740
730
720
710
700
690
680
670
660
650
640
630
620
610
600
590
580
570
560
550

ACT English
36
35
34
34
34
33
33
32
32
31
31
30
30
29
29
29
28
28
27
27
26
26
25
25
24
24

SAT I Verbal ACT English
540
23
530
23
520
22
510
21
500
21
490
20
480
20
470
19
460
19
450
18
440
17
430
17
420
16
410
16
400
15
390
15
380
14
370
14
360
13
350
13
340
13
330
12
320
12
310
11
300
11

13
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Concordance Between SAT I Recentered Mathematical Score
and ACT Mathematics Score
SAT I Math
800
790
780
770
760
750
740
730
720
710
700
690
680
670
660
650
640
630
620
610
600
590
580
570
560
550
540
530

ACT Math
36
35
34
34
33
33
33
32
32
31
31
31
30
30
29
29
28
28
27
27
26
26
25
25
24
23
23
22

SAT I Math
520
510
500
490
480
470
460
450
440
430
420
410
400
390
380
370
360
350
340
330
320
310
300
290
280
270
260
250

ACT Math
22
21
21
20
20
19
19
18
18
18
17
17
17
16
16
15
15
15
14
14
14
14
13
13
13
13
12
12
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Recommended MATH and STAT Course Placement Model Development Process
1.

Data and assumptions

A model to predict student success rates and guide placement in SDBOR freshman level mathematics courses was
developed based on student data from all six SDBOR universities. The data covered the semesters fall 2010 through
summer 2015. It included course grade outcomes for each course into which a student was enrolled based strictly on
placement policy, as opposed to having taken prerequisite courses and/or other circumstances such as retaking a failed
course. Success rates reported in this document reflect only the results of that student group. To remain consistent with
past ACT‐based placement practices and current academic emphases such as the “DFW Rate” of a course, success was
taken to mean a grade of A, B, or C, and failure to mean any other outcome.
Also part of the data set for each included student were Math ACT score, high school GPA, and the Accuplacer Calculus
Add‐On score, which are referred to respectively as MATH.ACT, HS.GPA, and ACCU.CALC in this document. These and
other factors included in the data set were considered when building statistical models to predict success rates.
A key finding that heavily influences the recommendations in this report is that ACCU.CALC had little predictive value with
respect to success rates in MATH 123 Calculus I, the primary placement target for this placement indicator (see Figure 1).
This may be due to the relatively small sample size. Predictive value of ACCU.CALC in MATH 115 was not substantially
better, perhaps for the same reason (see Figure 2).
HS.GPA, as contrasted with ACCU.CALC, was heavily predictive. MATH.ACT also has predictive value, though somewhat
less than HS.GPA in most circumstances. If a placement model were to be constructed based strictly on the available data,
it would be reasonable to abandon use of ACCU.CALC and rely strictly on HS.GPA and MATH.ACT. This report recommends
a different approach, with this recommendation being based on the possibility that soon‐to‐be‐implemented revisions
made to the Accuplacer Calculus Add‐On test may improve the predictive value of ACCU.CALC, and the possibility that
larger sample sizes might reveal predictive value of ACCU.CALC. The recommended approach incorporates use of
ACCU.CALC that will allow gathering of additional data based on continued use of the revised Accuplacer calculus add‐on
test, to be followed by development of an updated predictive model and associated placement model based on this new
data. Additional steps in the development of a placement model would be contingent upon the outcome of this process,
and could take a variety of forms. Note that this document being titled “Recommended MATH and STAT Course Placement
Model Development Process” as opposed to “Recommended MATH and STAT Course Placement Model” is intentional.
2.

Statistical modeling

The statistical modeling process used to build a success prediction model involved fitting a logistic regression model to
student success (ABC) vs failure (DFW/Other) outcomes in MATH 102. Optimal prediction is based on the Math Index
(MI), with MI = 17*MATH.ACT + 250*HS.GPA. This is identical to the MI developed based on SDSU data and used at SDSU
for placement since 2012. This is not unexpected, based on prior modeling applied to data obtained from individual
SDBOR universities that demonstrated virtually no variation from campus to campus or across years. MI’s use as a
placement tool mimics the use of ACT scores for placement, with MI ranges being defined and MI values in those ranges
placing students into corresponding groups of courses. Placement cutoffs are determined by success rates per MI range.
An indicator of the quality of this model is the appearance of the Success Rate vs MI Range curve (Figure 3, with more
detail available in Figure 4). It is quite rare to observe as much of the characteristic logistic curve shape as is seen here.
In situations of this type, this curve often looks essentially linear. This tells us that the model has done well at capturing
the true binary success/failure description of student outcomes assumed in this model. Another indicator of model quality
is the ROC curve for this model, which features an AUC (Area Under Curve) of 0.75. Recall that an AUC of 0.5 indicates
zero predictive value, while 1.0 indicates perfect prediction. An AUC of 0.75 is quite good for data of this nature.
In spite of being developed on MATH 102 data, this model continues to have substantial predictive value when applied to
other MATH/STAT courses as well. This is unsurprising, given that MI incorporates two factors related to student
characteristics that can reasonably be expected to be important in any freshman level MATH/STAT class. It is possible,
and perhaps likely, that the model’s effectiveness for determining placement into courses requiring algebra and
trigonometry mastery beyond the level measured by the Math ACT test can be improved by use of an additional exam
that tests for this mastery, such as the revised Accuplacer Calculus Add‐On or other exam.
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Recommended placement model for courses that do not require advanced algebra or trigonometry

The following MI ranges are recommended for placing students into specified groups of courses that do not require
mastery of advanced algebraic or trigonometric concepts and skills. These ranges are very similar to those that have been
used successfully at SDSU for several years. The rationale for these MI range placement choices can be seen by examining
the “Success Rate” column in Figure 4, and in similar tables for other classes. Also a factor in the rationale for the course
groupings is consistency with historical precedent and current groupings in existing BOR placement policy.
MI Range

0‐1049

1050 or higher

1150 or higher

1300 or higher

Course Group

MATH 095

MATH 102 w/092 or
MATH 103 w/093

MATH 102 or
MATH 103 or
MATH 104 or
STAT 281 w/091

MATH 115 or
MATH 120 or
MATH 121 or
MATH 201 or
MATH 281 or
STAT 281

4.

1300 or higher + ACCU.CALC
(Please see Section 4.)
MATH 123 w/123L
MATH 123

Recommended process for developing a placement model for calculus and associated courses

For academic year 2016/17 placement into MATH 123 and associated corequisite courses, it is recommended that the
following combination of MI and ACCU.CALC be used. The rationale for the cut score of 19 rather than 22 as previously
used in Mankato and in limited fashion in this state is explained below.
Placement Indicators
MI ≥ 1300 and ACCU.CALC ≥ 16
MI ≥ 1300 and ACCU.CALC ≥ 19
MI ≥ 1300 and ACCU.CALC ≥ other campus‐specific cut score

Placement
MATH 123 + MATH 123L
MATH 123
MATH 123 + other campus‐specific corequisite course

The cut score of 19 adjusts down by 3 the previously used ACCU.CALC cut score to accommodate the inclusion of more
challenging questions on the revised Accuplacer Calculus Add‐On. This is a largely but not entirely arbitrary adjustment
that is worth discussion. Less arbitrary is the fact that setting ACCU.CALC cut score(s) lower rather than higher will provide
an opportunity to gather data on the predictive power of the revised Accuplacer Calculus Add‐On in these score ranges.
Given that much uncertainty exists in the model at this point, erring on the side of gathering data has value in itself.
It is recommended that data on fall 2016 student outcomes be gathered and analyzed quickly in order to produce an
improved model for use during AY17/18, and that this process be iterated as needed in succeeding years. All model
choices and parameters should be open for modification as dictated by the data. This could include cut scores, course
groupings, and even the choice of placement test if necessary.
5.

Impact of the model

The use of the recommended MI and ACCU.CALC policies in place of MATH.ACT and COMPASS will have enrollment
impacts that can only be roughly estimated due to uncertainties regarding the revised Accuplacer Calculus Add‐On and,
more significantly, students’ program requirements and choices. System wide, it is estimated that roughly 20% of first
time students previously placed into MATH 123 will now place into MATH 115. Because of the large number of students
with MI ≥ 1300 enrolled in other courses (see Section 7), it is difficult to estimate how many students will move into MATH
123 placements that would not previously have placed in that course. Enrollment impacts in other courses are similarly
hard to predict given available data. If it offers any reassurance, SDSU did not experience substantial enrollment shifts
when we moved to an MI‐based placement system. Distinct student subgroups did move in and out of specific courses,
but the net change was typically small. The impact on success rates should be positive, given that MI incorporates HS.GPA,
which is such a strong predictor of success. For example, MATH 123 students with MI < 1300 succeeded at a 44% rate in
spite of having tested into the course using the COMPASS placement exam.
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Summary of recommended placement model for AY16/17

For students with a current high school GPA, placement for
courses other than MATH 123 is based on whichever of the
following three indicators results in the highest placement.
1. MATH Index = 250*HS.GPA + 17*MATH.ACT
2. Accuplacer MATH Placement Test Score
3. 11th Grade Smarter Balanced MATH Test Score
Placement into MATH 123 requires both MI of 1300 or
higher and an appropriate Accuplacer Calculus score.

For students with no current high school GPA, placement for
courses other than MATH 123 is based on whichever of the
following three indicators results in the highest placement.
1. Right‐most column in the table below.
2. Accuplacer MATH Placement Test Score
3. 11th Grade Smarter Balanced MATH Test Score
Placement into MATH 123 requires both ACT MATH of 25 or
higher and an appropriate Accuplacer Calculus score.

If you want to take

MATH Index (MI)

Accuplacer Score

MATH 021

0 or higher

MATH 095

0 or higher

MATH 101 or
MATH 102 w/092L or
MATH 103 w/093
MATH 102 or
MATH 103 or
MATH 104 or
STAT 281 w/091
MATH 115 or
MATH 120 or
MATH 121 or
MATH 201 or
MATH 281 or
STAT 281
MATH 123 w/123L

950 or higher

Arithmetic 0 ‐ 120 or
Elem Algebra 0 – 43
Arithmetic 0 ‐ 120 or
Elem Algebra 0 ‐ 75
Elem Algebra 44 ‐ 75

MATH 123

7.
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Smarter
Balanced
0 ‐ 2542
0 ‐ 2627
2543 ‐ 2627

ONLY if no HS GPA is available,
and thus no MI is available.
ACT MATH 1 – 17 or
SAT MATH 1 ‐ 420
ACT MATH 1 – 19 or
SAT MATH 0 ‐ 470
ACT MATH 18 – 19
SAT MATH 421 ‐ 470

1150 or higher

Elem Algebra 76 ‐ 120
College Level 0 ‐ 50

2628 or higher

ACT MATH 20 or higher or
SAT MATH 471 or higher

1300 or higher

College Level 51 or
higher

NA

ACT MATH 25 or higher or
SAT MATH 570 or higher

1300 or higher AND
Accuplacer Calculus 16
or higher
1300 or higher AND
Accuplacer Calculus 19
or higher

Accuplacer Calculus 16
or higher AND MI 1300
or higher
Accuplacer Calculus 19
or higher AND MI 1300
or higher

NA

ACT MATH 25 or higher AND
Accuplacer Calculus 16 or higher

NA

ACT MATH 25 or higher AND
Accuplacer Calculus 19 or higher

Number of students per MI Range at each university in the five year data set. Note that the ranges are not disjoint.
MI Range
Count
MI Range
Count
MI Range
Count
BHSU 0 ‐ 1049
1,284
NSU
0 ‐ 1049
641
SDSU 0 ‐ 1049
2,685
1050 ‐ 1149
634
1050 ‐ 1149
371
1050 ‐ 1149
2,390
1150‐ 1349
1,220
1150‐ 1349
780
1150‐ 1349
4,450
1150 or Greater 1,695
1150 or Greater 1,173
1150 or Greater
7,405
1300 or Greater 749
1300 or Greater 592
1300 or Greater
3619
DSU
0 ‐ 1049
680
SDSMT 0 ‐ 1049
107
USD
0 ‐ 1049
1,601
1050 ‐ 1149
330
1050 ‐ 1149
222
1050 ‐ 1149
1,344
1150‐ 1349
603
1150‐ 1349
990
1150‐ 1349
2,744
1150 or Greater 843
1150 or Greater 2,015
1150 or Greater
4,629
1300 or Greater 373
1300 or Greater 1355
1300 or Greater
2661

Figures 1, 2, 3, and 4
Figure 1: MATH 123 Success Rate by ACCU.CALC Score Range

Figure 2: MATH 115 Success Rate by ACCU.CALC Score Range
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Figure 3: MATH 102 Success Rates by MI Range
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40%
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0%
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MI Range

19‐20

21‐22

Count Cum.
Count

600 ‐ 900
900 ‐ 950
950 ‐ 1000
1000 ‐ 1050
1050 ‐ 1100
1100 ‐ 1150
1150 ‐ 1200
1200 ‐ 1250
1250 ‐ 1300
1300 ‐ 1350
1350 ‐ 1400
1400 ‐ 1450
1450 ‐ 1500
1500 ‐ 1612
Total

381
261
455
656
1,166
1,539
1,836
1,942
1,920
1,875
1,433
905
297
82
14,748

381
642
1,097
1,753
2,919
4,458
6,294
8,236
10,156
12,031
13,464
14,369
14,666
14,748

Successes Cumulative Success Cumulative
Successes Rate
Success Rate
88
76
146
263
545
903
1,165
1,396
1,542
1,623
1,281
825
279
77
10,209

88
164
310
573
1,118
2,021
3,186
4,582
6,124
7,747
9,028
9,853
10,132
10,209

23%
29%
32%
40%
47%
59%
63%
72%
80%
87%
89%
91%
94%
94%
69%

23%
26%
28%
33%
38%
45%
51%
56%
60%
64%
67%
69%
69%
69%
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MI Range
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Figure 4: MATH 102 Success Rate by MI Range
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Implementation of a System Mathematics Placement Model
The Math Discipline Council recommends adoption of a statewide mathematics placement model based
primarily on the Math Index (MI), a placement indicator that combines information from students’ Math
ACT scores and high school GPA’s. In practice, MI would be used in the same way as Math ACT has been
to date. Please refer to the last page of this document for a complete summary of this placement model.
SDSU has previously implemented an MI‐based placement model that is very similar to the proposed
model. This experience is summarized below. Additionally, placement‐related questions for current
and/or future consideration by AAC, BOR, and others are posed.
Overview of Math Index‐Based Placement Implementation at SDSU
1. SDSU created a computed column in Colleague to contain the MI number, XS.STU.MATH.INDEX
2. Colleague prerequisites functionality does not support the MI. Placement is managed instead through
Registration Restriction rules. Rules were created and placed on each MATH or STAT section.
3. MI was made easily available to advisors, faculty, and staff. The Colleague screen XSMTHM was
created to allow viewing of the MI and other pertinent placement information
4. MI is placed on New Student Orientation Profiles in the same way that Math ACT had been in the past.
NSO personnel and faculty advisors use this information in conjunction with the placement model
table to ensure proper placement in the same way they used Math ACT in the past.
5. Honoring initial placement for incoming students
a. Receipt of updated HS GPA & Math ACT score could raise or lower placement.
b. If MI increases, students are assisted in adjusting to higher placement as appropriate.
c. If MI decreases, initial placement is honored. Original placement is stored in Colleague using
the Colleague screen XSMTHU for orientation sessions.
6. Students who enrolled at SDSU prior to adoption of MI were allowed to continue using their
placement as determined under the previous placement system. This was accomplished through the
use of Registration Restriction rules. Consideration will need to be given to how this will be handled
if the recommended model is implemented across the system. For example, how should students
who have already taken the COMPASS exam but not yet completed their MATH course be handled?
7. The various Registration Restriction rules described above will need revision if the recommended
placement model is implemented.
The recommended placement model also continues to use the Accuplacer placement test that has been
used across the system, and replaces the COMPASS placement test with an Accuplacer Calculus test
developed over the past several months. Students have been able to take the Accuplacer test either on
BOR campuses or at remote sites. Scores from remote sites are sent to the institutions that set up the
site. Scores for DIAL Accuplacer are sent to USD. Receivers of scores load them to Colleague.
Recommendations on the implementation of the new Accuplacer Calculus test include the following.
1. Discussion has previously taken place regarding the desirability of having students’ calculus placement
determined soon after admission and well before arrival at NSO. Given that Accuplacer is an online
test, it would be possible to achieve this through the use of a combination of remote testing centers
and individually proctored Accuplacer testing administered under existing proctoring rules.
2. A different version of the Accuplacer Calculus test has been used in the BOR system in the past, and
thus is stored in Colleague in an existing field. It is recommended that a new Colleague field named
ACCU.CALSD be created to store results obtained from the new Accuplacer Calculus exam.
3. We recommend that rules regarding the circumstances under which the Accuplacer Calculus exam
may be used to challenge placement duplicate those currently associated with the COMPASS test.
4. Consistent with the Academic Affairs Council Placement guidelines students who have completed a
previous version of the Accuplacer Calculus examination will be allowed to use those scores for up to
five years for placement.

Implementation of a System Mathematics Placement Model
Recommended MATH and STAT Course Placement Table
For students with a current high school GPA, placement
for courses other than MATH 123 is based on whichever
of the following three indicators results in the highest
placement.
1. MATH Index = 250*HS.GPA + 17*MATH.ACT
2. Accuplacer MATH Placement Test Score
3. 11th Grade Smarter Balanced MATH Test Score
Placement into MATH 123 requires both MI of 1300 or
higher and an appropriate Accuplacer Calculus score.

For students with no current high school GPA, placement
for courses other than MATH 123 is based on whichever of
the following three indicators results in the highest
placement.
1. Right‐most column in the table below.
2. Accuplacer MATH Placement Test Score
3. 11th Grade Smarter Balanced MATH Test Score
Placement into MATH 123 requires both ACT MATH of 25
or higher and an appropriate Accuplacer Calculus score.

MATH Index (MI)

Accuplacer Score

MATH 021

0 or higher

MATH 095

0 or higher

MATH 101 or
MATH 102 w/092L or
MATH 103 w/093
MATH 102 or
MATH 103 or
MATH 104 or
STAT 281 w/091
MATH 115 or
MATH 120 or
MATH 121 or
MATH 201 or
MATH 281 or
STAT 281
MATH 123 w/123L

950 or higher

Arithmetic 0 ‐ 120 or
Elem Algebra 0 – 43
Arithmetic 0 ‐ 120 or
Elem Algebra 0 ‐ 75
Elem Algebra 44 ‐ 75

MATH 123

Smarter
Balanced
0 ‐ 2542
0 ‐ 2627
2543 ‐ 2627

ONLY if no HS GPA is available,
and thus no MI is available.
ACT MATH 1 – 17 or
SAT MATH 1 ‐ 420
ACT MATH 1 – 19 or
SAT MATH 0 ‐ 470
ACT MATH 18 – 19
SAT MATH 421 ‐ 470

1150 or higher

Elem Algebra 76 ‐ 120
College Level 0 ‐ 50

2628 or higher

ACT MATH 20 or higher or
SAT MATH 471 or higher

1300 or higher

College Level 51 or
higher

NA

ACT MATH 25 or higher or
SAT MATH 570 or higher

1300 or higher AND
Accuplacer Calculus 16
or higher
1300 or higher AND
Accuplacer Calculus 19
or higher

Accuplacer Calculus 16
or higher AND MI 1300
or higher
Accuplacer Calculus 19
or higher AND MI 1300
or higher

NA

ACT MATH 25 or higher AND
Accuplacer Calculus 16 or higher

NA

ACT MATH 25 or higher AND
Accuplacer Calculus 19 or higher
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Turman, Paul
Subject:
Attachments:

FW: Math Discipline Council
MDC meeting notes Nov 4 2015.docx; Draft of Common Course Placement Grid for
South Dakota.docx

From: Turman, Paul
Sent: Friday, November 06, 2015 7:49 AM
To: Alan Lafave (Alan.LaFave@northern.edu) <Alan.LaFave@northern.edu>; Kouris, Demitris A.
(Demitris.Kouris@sdsmt.edu) <Demitris.Kouris@sdsmt.edu>; Jay Perry (Jay.Perry@sdbor.edu) <Jay.Perry@sdbor.edu>;
Jim Moran (jim.moran@usd.edu) <jim.moran@usd.edu>; Dittman, Judy (Judy.Dittman@dsu.edu)
<Judy.Dittman@dsu.edu>; Katie Maley (Katie.maley@sdbor.edu) <Katie.maley@sdbor.edu>; Nichols, Laurie
(Laurie.Nichols@sdstate.edu) <Laurie.Nichols@sdstate.edu>; Helling, Mary (Mary.Helling@SDSTATE.EDU)
<Mary.Helling@SDSTATE.EDU>; Card, Michael (Michael.Card@usd.edu) <Michael.Card@usd.edu>; Paul Turman
(Paul.Turman@sdbor.edu) <Paul.Turman@sdbor.edu>; Custer, Rod (rodney.custer@bhsu.edu)
<Rodney.Custer@bhsu.edu>
Subject: Math Discipline Council

Good morning,
I wanted to pass this along for your information so you are aware of the discussions that are occurring with the
Math Discipline Council members. We had a very productive meeting in Chamberlain on Wednesday and
worked through a standard approach for using both student GPA and our established Assessment tools for
determining student placement into our range of mathematics courses. SDSU has been employing a matrix for
a number of years and used data from two other institutions to affirm the placement values. The work of the
subcommittee for establishing the calculus readiness tool is also almost complete and our goal is to have the
new model to you for review soon with an intent of putting things into place in time for pre-registration and
orientation.
If you have any questions please feel to reach out or discuss with your mathematics representatives.
Paul Turman, Ph.D.
Vice President for Academic Affairs
South Dakota Board of Regents
From: Riley, Kyle L.
Sent: Thursday, November 05, 2015 9:10 PM
To: Siewert, Daluss <Daluss.Siewert@bhsu.edu>; Turman, Paul <Paul.Turman@sdbor.edu>; Elkhader, A S
<A.Elkhader@northern.edu>; Kemp, Dan <Dan.Kemp@SDSTATE.EDU>; Van Peursem, Dan
<Dan.VanPeursem@usd.edu>; Swenson, Daniel <Daniel.Swenson@bhsu.edu>; Teets, Donald A.
<Donald.Teets@sdsmt.edu>; Palmer, Jeff <Jeff.Palmer@dsu.edu>; Rojas, Ricardo <Ricardo.Rojas@northern.edu>;
Cogswell, Kurt <Kurt.Cogswell@SDSTATE.EDU>; Avery, Rich <Rich.Avery@dsu.edu>; Georgescu, Catalin
<Catalin.Georgescu@usd.edu>
Subject: MDC
Hello,

ATTACHMENT IV

22

Thank you for attending the MDC meeting yesterday. Attached are my meeting notes. I believe our target goal is a
unified placement on the common courses. I tried press all the items together in the draft document. There are a few
items that need clarified
1. I believe the preference was to use the Math Index first and the other items if available.
2. The ACCUPLACER is used as a challenge or if we don’t have anything else.
3. Using ACT to place into Math 115 and Math 120 would be a new move for our campus, but I don’t know if that is
true for any of the others.
4. We really need to get the ACCUPLACER SD Calculus Readiness test working. I have followed up with Lindsay to
see if she has a status update there.
Please read over the draft carefully and if there is anything I should add to the notes then please let me know. Thank
you.
Kyle

