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Department Information 

Documentation 
 
Current year goals  

 Goals for Developmental Math: continue the item analysis process with final exam 
and/or pre-post assessments to determine areas where students struggle most in 
the content.  

 Use the information from the data analysis at meetings with faculty to improve 
instruction. 

 Increase enrollment in ALEKs courses so that success rates can be based on a larger 
sample size and thus be more accurate to see if the success rates can improve using 
this learning system. 

 
 
Goals for next year  

 Using the success data, analyze difference in performance between the traditional 
and ALEKS courses, track the students into next course to see if ALEKS – ALEKS, 
Traditional to Traditional, vs. ALEK – Traditional and Traditional – ALEKs show any 
significant difference. 

 Continue the assessment of student learning in Developmental math courses and 
work with instructors on teaching/learning issues identified.  

 
Internal collaborations and partnerships  
Developmental math is part of a highly coordinated, decentralized program for 
developmental education, reporting to two deans: Arts and Sciences and 
Adult/Developmental Education.  The coordinators meet with coordinators from PY, RD 
and EN, as well as AFP counselor, the Title III Associate Director and Academic Success 
Coaches.  The coordinators also work closely with Academic Assistance, specifically with 
the Math Tutorial lab coordinator. We also collaborate with GRCC’s Adult Education 
Program. Additionally, the MA 095/6/7 Coordinator met with Director of the Dental 
Program regarding math pre-requisites for Dental programs. 

External collaborations and partnerships   
As a graduate of the Kellogg Institute for Developmental Education, the MA 095/6/7 
Coordinator collaborates with other alumni to gather information when issues like the ADA 
compliance with technology arise. The coordinators regularly attend national and local 
conferences for Math and for Developmental Education. One coordinator and an adjunct 
presented training in teaching mathematical thinking for Region 10 (Kent, Ottawa Allegan 
counties) Adult Learning Partnership. 
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Departmental needs for support from other departments within the college 
The population of students we serve requires maintaining communication with Student 
Disability Services, counseling services and other Developmental programs, Academic 
support services, and Institutional Research for analysis of data. 

Program Accreditation Updates 
NADE certification was submitted.  NADE reviewers requested additional materials to 
submit on first review. We provided what we could. NADE reviewers have not responded 
to the request for further clarification on data requests.  Full approval is pending. 

Description of departmental advising plan and outcomes 
There are two action plans related to the teaching of Developmental Mathematics.  The first 
is to attend an advising day with the science dept.  The second is to determine adjunct need 
for assistance with advising in the classroom setting.  
 
Departmental professional development activities 
Coordinators attended M-DEC, and AFP learning day.  The MA 095/6/7 coordinator will 
attend Advanced Kellogg in summer 2013.  Coordinators offered all Developmental math 
faculty professional training in teaching math with ALEKS, ConnectMath.  They also offered 
addressed various teaching issues group meetings, one on one conversations and email 
discussions.  
 
Other department updates 
ITS has undergone many transitions, and is no longer offered to students as a required lab 
day attendance.  However, it remains an option for instructors to teach with a mandatory 
tutoring component. Data is being gathered on the success of this iteration of required 
tutorial support. 
The needed full revision of common tests in the MA 095/6/7 test bank has begun.  The 
coordinator is working to establish a better three year cycle and sharing of the work.  The 
construction cycle has increased the work of maintaining the classrooms for these highly 
coordinated classes. 
 

Evaluation Questions 

1. Were the department goals for this year successfully met?  Please explain. 
 
We have met our goals to continue our assessment projects, and to use the 
information to address issues in teaching and learning math.  We are watching the 
data to see what impact (if any) this is having on student success.  
 

2. Is the Advising Plan working well? What have the outcomes been for student 
advising? 
 
Students have not attended the advising days in large numbers, but all students do 
receive information from instructors in the classroom. The AFP counselor sends an 
advising reminder letter which is distributed to all MA 095/6/7/8 faculty. The 



  Mathematics Department and Discipline Review 

KD ISIS 12/12/2012  15 May 2013 Discipline Review      4 
 

faculty share this with their students, and students express appreciation for this 
timely and useful information.  Student feedback indicates that this information 
from the instructor on what to register for next is useful.  

 
Action Needed 
Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your 
response bold: 

 
External Collaborations & Partnerships Yes No 
Internal Collaborations & Partnerships Yes No 
Accreditation Yes No 
Departmental Advising Yes No 

 

 For advising, we would like to find out if adjunct faculty are getting enough help on 

how to advise students on their next steps in math.  If a need is indicated, the 

coordinators will work with counseling to provide the necessary materials or 

training. 
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Faculty & Staff 

Documentation 

Faculty Credentials & Certifications- See Appendix A 

The list of faculty in Appendix A has been checked, and appears to be correct for any 

current adjunct or full time faculty who have taught MA 003, 095, 096, 097, 098 or 104.  It 

should be noted that with the inclusion of MA 098 as developmental, nearly all faculty have 

or are teaching some developmental math courses.  This is strength of our department 

noted in the application for NADE certification.  Not all adjunct faculty have attained a 

master’s degree, however. 

Professional Development Activities 
This last year, neither coordinator was able to attend AMATYC or NADE conferences at the 
national level.  However, both attended MichMATYC in the fall term and MDEC in the 
winter term.  Coordinators have access to NCDE journal, as well as online list serves to 
relevant topics. 
Adjunct faculty have attended MichMATYC and MDEC as well. GRCC pays MDEC 
registrations for adjunct faculty. AFP provides Learning Day for all AFP instructors, full 
time and adjunct and math instructors have been attending these. The coordinators offer 
one and two day long orientation and training at the beginning of the fall and winter terms. 
Additional informational meetings have been held monthly during the semester.    
 
EOL/Release Time Work 
EOL:  Shanna Goff has equated overload and release time to coordinate the MA 095/6/7 
courses, Betsy McKinney has EOL/Release to coordinate MA 098.  Attached are the most 
recent EOL/Release time reports from each. 
 
Faculty & Staff Accomplishments/Awards 

 March 2011 - Molly McKinney and Betsy McKinney presented at NADE “Circuit 
Training for Mathletes” 

 Fall 2011 - Molly McKinney- Presented at the tutor training session (120 
students)   “Motivating Others” 

 Summer 2011 - Shanna Goff: Received IIPD grant for Advanced Kellogg (Advocating 
for Developmental Education) 

 June 2012 - Monica Stevens:  Masters of Education (degree: Adult and Higher 
Education with a Math Emphasis), Thesis: Offering an Online Open Entry/Open Exit 
Developmental Mathematics Sequence 
October 2012 -  Colleen Copus and Barb Bouthillier presented at MichMATYC 
“Internet: Distraction or Resource” 

 November 2012 - Shanna Goff and Barbara Bouthillier presented at Region 10 Adult 
Learning Providers (GED) training, “Thinking Mathematically”. 
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 Winter 2013 – Sara Main – Received two awards: Graduate Student Teaching 
Effectiveness Award, Department of Mathematics, Western Michigan University, -
Charles H. Butler Excellence in Teaching Award, Department of Mathematics, 
Western Michigan University, Nominee All-University Teaching Effectiveness 
Award, Western Michigan University 

 Summer 2013 - Shanna Goff: Received IIPD Grant for attending Advanced Kellogg 
Institute (Integrating Academic Support) 

 
 
Faculty Development for Upcoming Year 
Orientation will be provided before fall and winter semester. AFP learning day on cultural 
competence may be offered in February.  Monthly meetings will be offered on topics 
related to teaching and learning developmental math.  All faculty will have the opportunity 
to attend MDEC.  Shanna Goff is planning to attend NADE; Betsy McKinney may attend 
NADE or AMATYC. Betsy McKinney is planning to attend Kellogg Institute pending an IIPD 
award. 
We would like some additional funding so that one or two adjunct could attend the national 
conferences.  These conferences have more than one session on pertinent topics at the 
same time, and the sharing and collaboration triples the impact of attending. The small 
amount the Dean of Arts and Sciences has is not enough to cover the costs for an adjunct, 
and the benefit of seeing how our work compares nationally, as well as learning more 
about how developmental math is changing nationwide, is very beneficial.  Currently, it is 
important that coordinators attend at least one national conference, AMATYC or NADE, 
each year. 
 
 
Evaluation Questions 

1. Can course assignments be made and scheduled based on the availability of 

credentialed faculty?  

 

It can be challenging to find highly qualified adjunct, especially for the lowest level 

developmental math, when they are assigned at the last minute.  It takes a very 

special skill set to teach basic math to adult learners and burn out is a very real 

problem at this level. Nevertheless, so far we have been able to staff the sections. 

 

2. Is the number of departmental faculty that are certified to teach online and through 

Academic Service Learning sufficient to achieve the curricular and delivery needs of 

the department?   

 

Both coordinators have the Online Certification here at GRCC. There are several 

adjuncts who have been certified to teach online. Currently, Academic Service 

Learning is not a large part of these courses.  This is sufficient for current needs. 
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3. Do the number and ratio of Full-time/Adjunct faculty support the goals of the 

department?  

 

No.  Even with two full –time faculty (the coordinators), and one temporary full time 

faculty, we are far from President Enders’ recommended 60% full time instructors 

for these courses. 

 

4. Is the professional development faculty and staff are receiving sufficient for them to 

maintain currency in their field and area(s) of expertise?   

 

Between the internal training for our instructors, local conferences like MichMATYC 

and MDEC and the professional development available through programs like 

Kellogg Institute, there are sufficient offerings.  We are looking into the possibility of 

offering our internal training in a format the state would approve for clock hours 

credit.  Funding is sufficient to maintain currency in classroom delivery of 

developmental math instruction.  There are national conferences and offering that 

are essential for understanding the national picture for developmental math, which 

is a dramatically changing field at the present time. More funding is needed so that 

the GRCC coordinators and faculty are closely linked to national changes.   

 

5. Are additional faculty or faculty development resources needed to support the goals 

of the department over the next four years?   

 

The ADE dean will help support Betsy attending Kellogg Institute. We do need to 

hire additional full time faculty to support the goals of the dept. Considering that 

developmental math courses from 095 through MA 098 serve over 2000 students 

each semester, two full time faculty is simply not enough for program development, 

effective collaboration, managing the workload that coordinating a program of this 

size requires.  A minimum of four full time faculty committed to this work is 

essential for the program to adapt to current national and state trends, and to 

provide students with the best possible experience.  The number of full time faculty 

teaching developmental math has not expanded at the same rate as the student 

population.   

 

Additionally, because math faculty typically do not have the depth of training to 

meet the unique needs of developmental math students, more faculty need the 

funding to attend training like the Kellogg Institute. 
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Finally, if the ALEKS pilot is scaled up further there will be a need for additional 

computer classrooms with the additional whiteboards and space to move around, 

etc. that works so well in the two new classrooms.   The ALEKS delivery is aligned 

with national trends supported by success data.  If the success for our students 

matches national trends, classrooms equipped for scaling up will be essential. 

 

Action Needed 
Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your 
response bold: 

 

Faculty credentialing Yes No 
Faculty online certification Yes No 
Academic Service Learning Yes No 
Ratio Fulltime/Adjunct faculty Yes No 
Faculty professional development Yes No 
Resources Yes No 

 

 

 Currently only 2 developmental math instructors in a program that serves over 

4000 students per year have a credential in the field of developmental education. 

This is unsustainable if a quality program is to be delivered.  The long term goal for 

developmental math is that at least four full time faculty have credentialing in 

developmental education as well as math. 

 As mentioned before, we really need to hire additional full time faculty who are 

credentialed. We currently have only two full time faculty, even though we offer 

approximately 200 sections of developmental math each year. 

 As noted above, we need additional funding for training current faculty in 

developmental ed., as well as developmental math.  If we are to expand the use of 

ALEKS, there will be a need for additional computer classrooms with the 

appropriate classroom settings. 
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Mission & Purpose 

Documentation 

Mission/Purpose Statement 

1. Students will be prepared for college level mathematics courses, or in other college 

level courses that require a mathematical background. 

2. Students will make progress towards becoming independent learners. 

Target Audiences 
Students underprepared for college level work in mathematics. 
 
Evaluation Questions 

1. Is the purpose/mission statement current and relevant?  

 

Yes, this was developed based on national statements (NADE and AMATYC).  

 

2. What are the various audiences for the courses within this discipline?  Are the 

various being served appropriately through the existing variety of course offerings? 

 

These courses are designed to assist students who are underprepared to be ready to 

succeed in their college level work, whether they go on to transfer institutions or 

work to earn certificates.  The current offerings appear to be adequate.  It would be 

helpful to students if it were more transparent which sections are ALEKS and which 

are not when they select their classes. 

 

Action Needed 
Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your 
response bold: 
 

Mission/Purpose Yes No 
Target Audience Yes No 
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Data 

Course Enrollment by Semester- See Appendix B 
This table shows the enrollment by semester.  MA 003 Basic Math and Pre-Algebra ended 
in 2008-2009, when it became MA 097, and the two semester version of the same course 
(MA 095/MA 096) began.  Also, MA 104 Beginning Algebra ended in 2010-11 when it 
became MA 098.  MA 105 is similar to high school Geometry, serves a need, but may 
become developmental.  MA 108 is Trigonometry, also non-developmental, less likely to 
become developmental.  

 Over the past three years, enrollment for MA 107 (Intermediate Algebra) has 
consistently remained around 3200 students for the academic year.   

 MA 095 enrollment increased for two years, and then decreased slightly in 2011-
2012, as is consistent with overall college enrollment trends.   

 When MA 104 became MA 098, enrollment decreased slightly.   
 For the past three years, enrollment in MA 096 has been increasing, while 

enrollment in MA 097 has been slowly decreasing.  It was noted in the dept. that 
enrollment dropped 20% in winter 2013, a cause for investigation. 

Historically,  
Fall 1987: 7 sections of MA 003, 164 students 
Fall 1992: 19 sections of MA 003, 386 students (1992 – 1993 = enrollment bubble, partly 
caused by placement testing (ASSET) 
Fall 1997: 13 sections of mA 003, 325 students 
Fall 2002: 20 sections of mA 003, 443 students 
Fall 2007: 30 sections of MA 003, 636 students, Coordinator hired. 
Winter 2009, ACCUPLACER testing became mandatory, and the criteria for testing changed 
to ACT math sub score of 18 or higher exempted from testing, all other student had to test. 
Winter 2011: Mandatory placement took effect; student who placed into dev. Math had to 
take the required dev. math course before taking any higher level math classes. 
Fall 2011: 60 sections of MA 095/6/7, 1289 students 
 
This is not unlike what is happening nationally.  Enrollment in Developmental math was 
expected to rise with the change in placement testing becoming mandatory in 2009, 2010.  
When Beginning Algebra became developmental, it was expected some students would try 
harder to get into MA 107, as it would count for graduation as well as transfer.  It should be 
noted that MA 107 could become developmental, as well as that it is a pre-requisite or 
actual program requirement for many programs across campus, especially in the sciences, 
where Intermediate Algebra skills are an assumed or hidden pre-requisite for many 
courses.   
 
Course Success Rates- See Appendix C  
This data is from the Achieving the Dream data summit.  Not only is course success tracked, 
but the data is disaggregated by sub-categories based on race/ethnicity, gender, full or part 
time, age, and Pell grant recipient or not.  The Developmental math program has a project 
with the Achieving the Dream to improve student success by improving the Developmental 
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math sequence.  Much of the work in the math dept. had begun before the college became 
an AtD school, based on the data it was able to get.  The part that is new with AtD is being 
able to consider success based on the sub-categories.  In the initial data team meetings, the 
only courses on the list as ‘gatekeeper’ courses were the MA 095/6/7 and MA 107.  The 
data from MA 107 and MA 108 are of interest to the Developmental math area, as currently 
they are follow up courses to MA 098, but will not be discussed here. 
 
Regarding the data:  
Course success is considered a C- or higher.  It should be noted that with the mastery level 
in MA 095/6/7, students rarely are given a D grade, which reflects an overall grade in the 
70-78% range.  For them, course success indicates the student earned an overall grade in 
the 79% or higher range.  Currently, MA 098 uses the more traditional grade scale, and 
course success reflects overall grade in the 70% or higher range. 
 
This data is pulled as of Dec. 2012, but appears to be based on Fall 2011 Semester. 
  
MA 095: the course success rate was 47%.  Most of the developmental math courses (095, 
096, 097, 098) have success rates similar to this (either 46% or 47%), except for MA 096 
which had a success rate of 54%.  The sub categories with success rates more than 5% 
lower than the overall success rate include Black non-Hispanic students (32% success) and 
male students (32%). 
 
MA 096: the course success rate was 54%, better than MA 095. This is not unexpected, 
since students taking MA 096 were successful taking MA 095.  The three subcategories that 
had success rates more than 5% lower than the overall success rate include Black non-
Hispanic students (27%), 20-24 year old students (49%), and Pell students (47%). 
 
MA 097: the course success rate was 46%.  The three sub-categories with success rates 
more than 5% lower than this include Black non-Hispanic (20%), 20-24 year old students 
(38%), and male (41%). 
 
MA 098:  the course success rate was 47%. The sub-categories with success rates more 
than 5% lower than this include Black non-Hispanic (21%), Native American (38% but only 
13 student total) and Male (42%). 
 
Overall, Black non-Hispanic students have become a project for AtD, as this pattern is 
observed in all the gateway courses. In the Developmental math program, our goal is work 
to move success for all students taking these courses to better than 50%.  Ideally, 67% of 
our students would successfully complete their Developmental math coursework.  It would 
also be of interest to track students success if they do NOT complete their Developmental 
math courses successfully, as some of the programs (including the MACRAO) can be 
completed without taking any math.  If they do take the math, they are not being successful 
at the rate we would like. 
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Four Year Course Success Trends- See Appendix D 
This chart shows the course distribution for Fall 2008, 2009, 2010 and 2011. The A-C 
grades are the earned grades, keeping in mind that in MA 003, mastery required students 
to earn at least 75% overall grade, and MA 095/6/7 required students to earn 79% overall 
grade to earn a C-.  In MA 098, the more traditional grading scale is used. Similar data was 
used to determine the mastery level to require for MA 095/6/7. 
 
For MA 095/6/7, Withdrawal rates are not as useful, as students may have had a grade of 
W (self-withdrawn) or WF, WP, which are assigned by instructors and useful only if the last 
date of attendance is also considered.  The last day for students to withdraw themselves is 
at 70% of the course completed.  To encourage these weaker students to stay and continue 
to learn, possibly to pass the class, instructors may assign a WF grade rather than an E.  A 
grade of D would not be considered a passing grade, but would indicate in MA 095/6/7 an 
overall grade average of 70-78%. 
 
This table does not match the given description, in that the headings for each fall semester 
are number of students earning grades A – C, % of all students earning that grade, the W 
students, and the percent who withdrew.  There are no columns for the other categories 
mentioned in the caption given with the table.  However, we will look at the success and 
withdrawn as given. 

 For MA 095, the withdrawal rate started out around 38% and has decreased to 
around 25% for the past two years.  The percent of students receiving a grade A – C 
has decreased from around 53% down to 46% in 2011-2012.  

 The withdrawal rate for MA 096 went down from 36% to 29%, and the percentage 
of students receiving a grade A – C increased from 46% to 50%.   

 MA 097 has seen varying results in terms of withdrawals.  Withdrawals decreased 
from 32% to 27% and then increased back up to 38%.  Over the same period, 
students receiving grades A – C increased from 53% to 60% and then decreased to 
46%.  

 MA 098/MA 104 withdrawal rates have consistently remained around 20%, while 
students receiving a grade A – C decreased from around 56% to 40% when MA 104 
became MA 098.   

The number of MA 098 students who earned A – C appears to have increased, counter to 
what we were observing in the other tables.  The number withdrawing also appears to be 
decreasing.  It might indicate the commonality is having some positive effect.  
 

Evaluation Questions 

1. Are all courses within the discipline viable based on the enrollment data (# of 

students who take the course in the academic year)?   

 

Yes, all courses have a large number of students enrolling (around 2000 for MA 095 

and MA 098, and around 3000 for MA 107).  While MA 096 enrollment was much 



  Mathematics Department and Discipline Review 

KD ISIS 12/12/2012  15 May 2013 Discipline Review      13 
 

smaller it has been steadily increasing.  MA 097 enrollment has been slowly 

decreasing, but it still serves around 700 students a year. 

 

2. Are students passing courses at the appropriate rates?  If not, which courses are of 

concern?  Are the Course Success Rates the same for the various sub-group 

populations?  If not, where are the areas of concern?   

 

Course success rates are pretty consistent with developmental courses.  In all of our 

courses, White students and Hispanic students were consistently more successful 

than Black students.  In all courses, Hispanic students were slightly less successful 

than White students, but the difference wasn’t as drastic the success rates for Black 

students.  This is clearly an area of concern.  In all of our courses, female students 

were more successful than male students.  Older students (those older than 20) 

consistently performed worse than the under 20 age group.  In MA 095 and MA 096, 

students receiving Pell grants were less successful than students who did not 

receive a Pell grant.  This trend was not noticed in the other courses, where students 

receiving Pell grants performed better or the same as those who did not.   

 

3. Do the grade distributions seem appropriate for each course?  If not, which courses 

are of concern?   

 

Given the success rates of our developmental math courses, the grade distributions 

do seem appropriate.  While three of the courses (096/096/097) have withdrawal 

rates over 30%, these are our students with the weakest mathematical skills, and it 

is not certain if these students did indeed withdraw or failed. Either way, we would 

like to see the success rates go up. 

 
Action Needed 
Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your response 
bold: 
 

Course enrollment  Yes No 
Course Success Rates Yes No 
Course grade distributions Yes No 

 

 

 The course success rates are lower than we would like and have been part of our 

department work for several years now. We did see some improvement in the pass 



  Mathematics Department and Discipline Review 

KD ISIS 12/12/2012  15 May 2013 Discipline Review      14 
 

rates, but we would like to see them higher.  If we measure success only by students 

progressing through the Developmental math sequence, we do not account for 

students who need only one piece of the sequence for their certificate programs. We 

need to compare the success rates in ALEKS and non ALEKs classes as well as in the 

follow up courses. 

 While the grade distributions make sense for the mastery level courses MA 

095/6/7, we need to continue to track the grades/withdrawals in MA 098.    We 

would like to see more students earning the grade they need to advance to the next 

math course. 
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Curriculum 

Documentation 

Department/Discipline Curriculum History  
History of MA 003 / MA 095/6/7 

Developmental mathematics—MA 003-- was developed by Ron Shassberger in 1975-1976.  
His intent was to offer a course to help under-prepared nursing students build the 
mathematics background necessary for success in GRJC’s nursing program. He designed a 
three-credit course that covered fractions, decimals, ratios and proportions, percents, unit 
conversions (including the metric system), very basic geometry (length, area, volume) and 
very basic algebra.  He named the course “Arithmetic for College Students.”      

In 1976 a highly placed administrator heard about the course and decided that it would be 
perfect for students who were entering the college without basic mathematic skills.  In 
1977 the course was renamed “Mathematics for College Students” and the connection to 
the nursing program was deemphasized.   

In 1985 MA 003 became part of a new developmental education program—The Academic 
Foundations Program (AFP).  While the program has changed over the years, the name 
remains.  In 1985, the AFP “program” was a collection of seven courses below the 100 level 
and a set of advising guidelines for counselors, published in a booklet called The Academic 
Advisor’s Handbook.   Math 003—basic arithmetic—was the only mathematics course in 
the group.  Advisors were given a list of ten skills that would be covered in MA 003:  
addition of whole numbers, subtraction of whole numbers, multiplication of whole 
numbers, division of whole numbers, fractions, decimals, ratio and proportion and percent.   
 
According to the Handbook, the AFP program philosophy was “based on the premise that 

given enough time, proper methods, proper instructional materials, and a proper 

instructor, most students who need to improve basic academic skills will be able to reach 

performance levels that will increase the probability of their success in regular college 

classes.”  The program aimed to integrate developmental instruction with counseling and 

academic support services such as the tutoring labs.  While the handbook facilitated 

effective advising of developmental mathematics students, the program had no 

mechanisms or policies to support integration of counseling or tutoring services with 

instruction.  Last updated in 1997, the Handbook provided the needed tools to get students 

into MA 003, the only developmental mathematics class, but it came no closer to 

integrating support services than did the edition 12 years earlier.   

 

In fact, the mathematics component of the AFP program remained essentially unchanged 

for another decade except for size.  In Fall 1987 there were 7 sections with 164 students; in 

Fall 2007 there were 30 sections with 636 students.  There were a few innovative pilots 

during these years including a learning community in 1997 linking the various 
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developmental subject areas and an open lab arrangement in 2002 in which students 

attended any section they pleased and attended as many classes as they felt inclined to 

attend.   

 

Both experiments were failures for different reasons.  The tiny learning community had 

several ESL students who could not understand English, and there were no counseling, 

tutoring or other support services associated with it.  The open arrangement, also lacking 

any support services, eliminated for many students a regular connection with a single 

teacher and failed to take into account the number of students who were not mature 

enough to come to class when class attendance was essentially optional. One feature of this 

model, however, that took hold was common tests for all sections of MA 003 and a common 

syllabus.   Students were required to attend at their class time, but allowed to ‘drop in’ for 

additional time. 

 

A major shift occurred in 2007 with the hiring of a developmental math coordinator with a 

strong background in pure mathematics, the pedagogy of teaching mathematics, and a 

passion for developmental mathematics. Her grounding in educational theory as well 

mathematics and her regular attendance at AMAYTIC and NADE ensured that her analysis 

would be deep and her solutions grounded in research.   

 

In early January of 2008 the coordinator attended a Process Education Institute, and she 

immediately began applying what she had learned in her own classes.  This led to a Process 

Education pilot in Fall 2008 and Winter 2009 which involved the coordinator and two 

other teachers who used the Process Education materials and met bi-weekly to work 

through facilitation, assessment, and teaching strategy issues.  At the end of the one year 

pilot, there was no significant difference in success rates between pilot classroom students 

and regular developmental math students, but there was much greater persistence to the 

end of the semester in the Process Education classrooms, regardless of performance, 

suggesting students were learning to persist in the face of difficulty.  While not a 

mathematical skill, this certainly is a transferable skill.  Because the pilot required 

extensive teacher training and yielded no significant increase in student success, it was not 

repeated.  However, through sharing of ideas and office conversation, Process Education 

strategies--particularly the value of collaborative learning, textbook reading logs, and self-

assessment--started to seep into the thinking of developmental mathematics faculty. 

 

In summer of 2008 the coordinator was able to attend the Kellogg Institute where she had 

the opportunity to develop a plan for developmental mathematics at GRCC and to have her 

plan critiqued by colleagues from around the country.  By Fall 2008 the numbering of MA 

003 had changed to MA 097 to align it with the numbering of other developmental classes. 

The mastery level for successfully completing the class was raised from 75% to 80%, and 
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materials provided to instructors updated.  Another change as a result of the consultation 

with experts in Developmental mathematics was to offer MA 095 and MA 096, a two 

semester version of MA 097 for students who were unable to complete the work in one 

semester.  Placement by ACCUPLACER was used to determine which level students would 

start: MA 095 or MA 097. 

Additionally, Mandatory Testing was implemented in Winter 2008. The cut score that 

required taking the placement tests (ACCUPLACER) was an ACT math sub score of 17 or 

lower, requiring more students to take the placement test and thus, more students were 

placed into developmental math.  The Winter 2009, students who placed into 

developmental math were required to take the class before they were allowed to enroll in 

any higher math courses. 

 

History of MA 098 coordination: 

Just prior to the Fall 2011 semester, MA 104 Elementary Algebra became MA 098 

Elementary Algebra and joined the developmental math program.  At this time, it also 

became a highly coordinated course.  A full time faculty member was hired with the intent 

that the person would be willing to take on the duties of coordination.  The purpose of 

coordination is to standardize the way MA 098 is taught so that we have a better idea of 

what is working, what is not working and where to find gaps.  Knowing this and acting on it 

should result in increased student success.  This is also a part of the Achieving the Dream 

math sequence project. 

The first steps in becoming a highly coordinated course were to standardize instruction.  

Commonality allows identification of student problem areas.  To this end, a small 

committee was formed to discuss what is important for MA 098.   This included a common 

syllabus, common assignments, common grading scale, schedule of lectures and tests, final 

exam and other items.  A meeting was held with instructors to explain the common 

elements and to answer questions.  Each instructor was asked to submit his or her favorite 

final exam questions and from this, the common final was created in three versions.  This 

exam had approximately forty-five non-calculator problems involving symbol 

manipulation, equations and general algebraic ideas and four calculator-allowed 

application problems.  Although many instructors were resistant to coordination at first, 

most have bought in to the idea and are now feeling supported in teaching this course. 

The next step was to identify student problem areas.  This was done by conducting item 

analysis of the common questions on the final exam in Fall 2011.  (The process and results 

are described more completely in the Assessment of Student Learning part of this program 

review.)  When completed, the results of the item analysis were shared with instructors, 

and revisions were made to the final exams. The item analysis was repeated in Winter 

2012, and again for Fall 2012 and Winter 2013. 
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During Winter 2012, a meeting was held with the MA 107 leadership to discuss alignment 

with the MA 098 final exam and the pre-test that is given in all MA 107 classes.  Several 

items on the MA 107 pre-test were changed to improve the consistency of alignment. 

 

History of using ALEKS (Accelerated Learning using Knowledge Spaces, an online 

course work system) 

In Spring of 2009, Dana Sammons began a pilot with the ALEKS program.  In Summer 2010, 

the MA 095/6/7 coordinator also began to use it. Information from other schools nationally 

that were using ALEKS encouraged the coordinator to continue using ALEKS, and to 

increase the number of pilot sections.  Fall 2011 and 2012 the coordinator trained 

instructors to use ALEKS. On the basis of student and instructor responses the math dept. 

increased the number of sections of developmental math taught using ALEKS.  Lakeshore 

campus students were asking for the follow up classes to also be offered in ALEKs.  

 

In Winter 2012, the math dept. requested two rooms to be dedicated to offering courses 

(mostly developmental. math) in ALEKS, and Fall 2012 saw the number of sections increase 

to nearly ½ of the MA 095 courses offered using the system. Scaling up allowed us to gather 

more robust data. If the data demonstrate greater student success with ALEKS, scale up will 

continue to allow students to move through the developmental math sequence more 

successfully and more quickly.  Two days of training for instructors were offered in May 

2012 and again in Fall 2012, because instructors need to be prepared to teach in this 

nontraditional setting.  Winter 2013 did not see any new instructors, so one day of access 

to computers, a shorter “update” meeting and time to collaborate were offered.  The 

coordinators worked with dept. head to assure that ALEKS sections were scheduled at 

various times and days so students who wanted an ALEKS class would have convenient 

times available. 

 

Much of this work is also part of the Achieving the Dream work of improving the math 

sequence and success in math classes for students. 

 

Courses Approved for Online Delivery- See Appendix E 
MA 095/6/7 are no longer offered online based on data showing extremely low success 
rates and negative feedback from students.  MA 098 is offered online. Research needs to be 
done to consider the success rates to determine the efficacy of offering this course online.  
While it is clear that some students would benefit from online instruction, it will be 
important to make sure the students are aware of their responsibilities to determine if it is 
appropriate for them.   
 
Honors Courses- See Appendix E 
Developmental work is not an appropriate venue for honors level course work. 



  Mathematics Department and Discipline Review 

KD ISIS 12/12/2012  15 May 2013 Discipline Review      19 
 

 
Study Away Courses- See Appendix E 
As these courses do not count toward graduation and do not transfer, it is not appropriate 
for study away. 
 
Course Equivalencies with Transfer Institutions- See Transfer Equivalency Spreadsheet  
The Developmental math courses MA 095/6/7 do not to transfer or offer graduation credit. 

(The single exception is MA 098 which transfers to Ferris as MA 110.) MA 095 and MA 096 

are the two semester version of MA 097. MA 097 is equivalent to MA 010 at Ferris.  MA 098 

is equivalent to MA 110 at Ferris and MA 098 at GVSU.  

Evaluation Questions 

1. To what extent is the program curriculum aligned with external professional 

standards (Industry, State, or National)?  Are the current courses within the 

discipline appropriately and sufficiently addressing external standards?  Please 

explain. 

 

The Developmental Math Program has submitted application for Certification for 

Developmental math with NADE (National Association of Developmental 

Education), has received responses requesting additional information, re-submitted, 

and has a provisional acceptance.  Further information requested has been 

submitted, along with request for clarification.  Final approval is still pending. 

 

2. To what extent is the curriculum (course offerings) aligned with the first two years 

of transfer institutions?  [Transfer Institution Curriculum Comparison] 

 

These courses are not intended for transfer; rather, they are intended to assist 

students who are underprepared to catch up and succeed in their college level 

courses. Transfer is not the primary purpose of these courses. 

 

3. Do the program (discipline) outcomes reflect the demonstrable skills, knowledge, 

and attitudes expected of students by the end of the program?  Are the Program 

Student Learning outcomes clearly stated and measurable?  If not, what changes are 

suggested? 

 

Yes.  The learning outcomes were recently revised and will be assessed.  They will 

be revised and adjusted as necessary. 

 

4. Are the current course offerings sufficient in terms of breadth and depth?  If not, 

what courses should be added and or eliminated? [Curriculum Mapping] 
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Our current course offerings are adequate. Our history indicates that we have 

addressed issues of depth and breadth in these courses. As the need was clear for 

some students to have more time to master the material, we created a two semester 

version of MA 097, (the MA 095/6 sequence.)   

 

As a result of attending national conferences like NCAT (National Center for 

Academic Transformation) and AMATYC where course re-design was considered, a 

complete Emporium type model was deemed too expensive, especially considering 

the limited success demonstrated in the modest number of research studies across 

the nation. However, it did seem like piloting something that might help our 

students move through faster was a good idea.  Thus, we added ALEKS.   

 

All along, the instructors have been working on using Universal Design strategies in 

the classroom to ensure breadth and depth in the classroom.  We are also watching 

closely what is happening at the state level, with Common Core elements in the 

Math sequence.  Math instructors have worked with the college on mapping 

curriculum to the Common Core content. 

 

We looked at the needs of students going into workforce development, non-degree 

programs, as well as students who need to continue for transfer schools.  While 

there is room to change delivery options and to explore movements like Quantway 

and/or Statway, the curriculum as it stands does give students the depth and 

breadth they need to move on in either workforce or college math classes. 

 

5. Are the honors and study away offerings sufficient for the program? 

Developmental level courses do not apply to honors and study away programs. 

 

6. Is experiential learning, including internships and academic service learning, 

systematically embedded into the courses?  Are the current experiential learning 

opportunities sufficient?  Please explain. 

 

Our goal is to get them through these classes as fast as possible so they can work on 

the program.  The extra time required by academic service learning would detract 

from the intense focus and time needed to master basic math concepts.  However, 

we do watch to see which of our students would be excellent tutors for math if they 

continue in math.  Collaborative learning and use of manipulatives are part of the 

developmental math experience for MA 095/6/7. 
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7. Does the curriculum prepare students for a constantly changing employment 

environment, and prepare students to expect and manage change?  Please explain. 

 

The curriculum for MA 098 is designed to prepare for college level mathematics.  

However the curriculum for MA 095/6/7 gives students the basic mathematics 

skills and understanding they need for workforce training, occupational courses as 

well as preparing for MA 098.  Students in these classes really are working on just 

the basic math skills that are useful to all.  Instructors are encouraged to use 

information about students to focus the presentations in ways that demonstrate the 

useful connections to various fields of study.  For example, many Developmental 

Math students in the MA 095 need only that class for the culinary program. 

Instructors aware of students in that program can pull applications of proportional 

reasoning used in culinary practice. 

 

8. Is the curriculum developed in such a way that it allows students to continue their 

education once they are finished with their subsequent coursework?  Please explain. 

 

The purpose of the Developmental Math sequence is to allow students to succeed in 

their program.  Data suggested that student with mastery level of 80% or higher 

were more likely to earn at least a C- in the following course, so the mastery level 

was adjusted to this level.  The coordinators work with other areas as asked to be 

certain the math is appropriate. (For example, meeting with the head of the Dental 

Program to ascertain which classes in math are appropriate for different levels in 

their program or working on AFP committee with Workforce Development.)  

 

9. Are the online offerings (courses & number of sections) sufficient to meet student 

needs?   

Experience and feedback from students indicated that MA 095/6/7 should not be 

offered online.   MA 098 is offered online and as a hybrid, and we will be examining 

appropriateness of delivery based on data. 

 

Action Needed 
Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your 
response bold: 
 

Curriculum alignment with external professional standards Yes No   In 
progress 

Transfer alignment Yes No 
Program Outcomes Yes No 
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Program Learning Outcomes Yes No 
Course offerings Yes No 
General Education Yes No 
Honors Program Yes No 
Study Away Program Yes No 
Internship Yes No 
Academic Service Learning Yes No 
Course sequencing Yes No 
Pre-requisites Yes No 
Preparing students for change Yes No 
Online Course Offerings Yes No 

 

 We have provisional acceptance from NADE, and are working with them to 

complete the requested revisions. 

 Work needs to be done on pre-requisites for the developmental math sequence in 

terms of addressing reading levels required for increased success in passing these 

courses. 

 Work needs to be done (data analysis) on success levels in online courses for MA 

098. 
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Assessment of Student Learning 

Documentation 
Please answer the questions below for each assessment project that you are working on 
this year.  If you have more than one project, simply cut and paste the headers for each 
section below, in order to create a report for each. 
 
Program Learning Outcome(s) assessed this year 
There are two main projects on assessing student learning in the developmental math area 
currently running.  They are the fall to fall item analysis of the common final exams for MA 
095, MA 096/7 and the fall/winter item analysis for the common portions of the final 
exams for MA 098. Each will be outlined separately below. 
 
 
Item Analysis for MA 095/6/7 
Measures of Student Learning MA 095/6/7 
 
As a result of the Achieving the Dream initiatives where the coaches commended us on our 
commonality, an item analysis was done on the common final exams to see if it was 
possible to determine where there might be learning gaps.  Areas of significant weakness 
were examined, leading to changes in either curriculum or instruction.  Repeating this 
process through at least 3 full cycles is the plan.  We are about midpoint in this plan. 
 
Our Item Analysis project began with an item analysis of all questions on the MA 096/7 
final exams. These exams are the same since the student learning outcomes for the MA 095 
and MA 096 course sequence are the same as the outcomes for MA 097.  The final exam 
consists of two parts: the first part has 15 questions worked without a calculator on topics 
including whole numbers, fractions, decimals and signed numbers, and the second part has 
35 questions with calculators allowed. Students are provided with a formula page.  The 
content covered on the second part includes proportion, percent, measurement, geometry, 
data analysis and introductory algebra topics. 
 
All questions were tallied as answered correctly or incorrectly.   The complete report is 
attached [appendix G 1].  The outcomes were analyzed and instructors gave input 
regarding whether the content at issue should be eliminated from the course, eliminated 
from the final exam, or retained with attention to teaching strategies.  Based on the 
feedback, the final exams were revised and suggestions made for teaching including some 
late semester reminders on difficult content so instructors could adapt their lessons. 
 
The process was repeated for Fall 2011 and Fall 2012.  The findings for 2011 are attached 
[appendix G2, G3 are part one and part two results in that order].  Again, items most missed 
were looked at, suggestions made regarding revisions of questions, and for Fall 2011 all 
questions were again tallied.  For Fall 2012, the revision included moving the 8 most 
commonly missed topics to the same location on each page for the second part of the final 
exam (calculator allowed portion).  This allowed us to do a sampling of only those 
questions, making less work while allowing focused attention on these items.  For Fall of 
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2012, the actual answers were entered into EXCEL spreadsheets for the non-calculator part 
of the final exam as well as the 8 chosen questions from the Calculator allowed portion.  
This was to allow analysis of the actual answers as well as common mistakes for these 
questions. The final report will be completed August 2013. 
 
In Fall 2011, MA 095 became part of the final exam analysis project.  The final exams were 
analyzed.  All questions were tallied as correct or incorrect. There are two versions of the 
final exam, with 40 questions each, over whole numbers, fractions, decimals and 
proportions.  The results were shared with faculty at a meeting, and input provided.  Based 
on this input, the final exams were revised and the process completed again for Fall 2012. 
For Fall 2012, the items were again tallied correct or incorrect but in a spreadsheet.   The 
item analysis is in progress with results due August 2013. 
 
 
This report will address the data and findings, changes, etc. for MA 096/7 first. Because the 
item analysis for MA 095 began later, the report for MA 095 will follow the report for MA 
096/7. We did however, put them together in the measures of student learning. 
 
MA 096/7: Initial Data and Findings (Round 1) 
Students who take the final exam in MA 095/6/7 have to have successfully completed 
course work (80% or higher on tests).  Thus, the weaker students tend not to be taking the 
final exam - although no one is refused the opportunity.  The initial finding was that most of 
the students were passing the final exam - not surprising since we require them to achieve 
75% mastery on the final exam and offer the opportunity to re-take the exam to earn the 
required grade.  Our intent for this work is less on class success itself and more on 
identifying particular content that impacts student success. Our conjecture was that we 
would see issues around fractions in MA 095/6/7, signed number operations in MA 096/7; 
furthermore we were curious what other problem areas this process might identify. 
 
MA 096/7 2010 Final exam analysis (round 1): The initial results did confirm our 
suspicions.  There were issues around signed number operations and fraction operations.  
A couple of geometry topics were an issue, but the instructors were not surprised by any of 
the items being most missed.  Upon conversations with instructors, all the problem areas 
identified by this process were considered essential course content, so no content was 
eliminated, but some minor revisions or wording changes were made to the exam to 
eliminate potential confusion students might have had with the previous working. 
 
MA 096/7:  Curricular or Pedagogical Changes Implemented (round 1) 
 
MA 096/7 changes implemented:  The full report for Fall 2010 includes the survey of the 
most missed questions which the instructors used to give feedback.  The feedback was 
discussed at a meeting and possible changes in instruction shared. A few minor changes in 
wording were suggested. These changes were made to the final exams. The coordinator 
agreed to send reminder emails on topics of concern later in the semester, and instructors 
considered each other’s approaches to teaching the content at issue.  The major 
intervention was to suggest increasing the exposure of students to the topics most missed. 
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For example, fractions are done early in the semester for MA 097, so having some sample 
fraction problems on the board as a warm up or as an exit assessment later in the semester 
might help to keep the students skills current. Some instructors chose to use the online 
homework system included with the textbook, so students would more likely practice 
correctly and get immediate feedback on errors.  Other instructors may have tried different 
methods to improve their own practice, including more active learning review. 

MA 096/7:  Data and Findings (post improvement/change)(round 1) 

MA 096/7 Fall 2011:  The final exam item analysis was repeated for the MA 096/7 classes.  
Attached [appendix G2, G3] are the spreadsheets showing the comparison of percent 
correct responses on the final exams for MA 096/7 and for both combined.  There were 
three versions of each exam, with two same two parts as mentioned before.  Of most 
interest was the comparison data per and post intervention.  A sample of the comparison 
analysis is attached for version 1 of the test. [Appendix G4].  For some questions, students 
did better; for other questions, they did worse.   Data showed that the interventions 
worked for some of the questions but not all, and new issues were identified. 

 
MA 096/7:  Curricular or Pedagogical Changes Implemented (round two) 
MA 096/7 Fall 2011. Again we chose not to delete content from the course, but we did 
make changes to the format of the exam.  Each objective was maintained on the final exams, 
but questions were moved around to facilitate examining only the 8 most missed questions 
on part 2.  The problems on both parts were revised slightly as the same questions had 
been in use for two (or even three) years. Each version was carefully aligned to cover the 
same content for comparison purposes.  There was a significant pedagogical change. ALEKS 
was implemented Fall 2012 as a learning system for more sections. It is unique in that it is 
far more diagnostic allowing students to work on content they are ready to learn, but it also 
does continual assessment and review of content the student most needs.  As a result of 
both ALEKS and non-ALEKS classes being offered, wording on the final exams was carefully 
crafted to be fair to students in either textbook or ALEKS courses.  The final exams were 
collected Fall 2012, and the item analysis is underway with the report to be completed 
August 2013. 

 
 
MA 095: Initial Data and Findings (round 1) 
MA 095 final exam analysis was completed for the first time in Fall 2011.  Attached 
[appendix G5] is the spreadsheet of data for the two versions of the MA 095 final exam.  
There was no clear common content issue. Topics missed in each area of the content; 
errors did not cluster in any particular area.  Application problems (word problems) did 
seem to be the biggest common issue. We did note the two versions of the test were not of 
equivalent difficulty.  That impacted the data.  
 
MA 095:  Curricular or Pedagogical Changes Implemented (round 1) 
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MA 095 Fall 2011.  The most missed questions (appendix G6] were considered during a 
faculty meeting notes from the discussion were compiled [appendix G7].  On the basis of 
this discussion, some major revisions were done to make the two versions more equal in 
terms of difficulty and type of problem.  It was decided to keep the order of questions 
because they follow in order the way the content is presented in the course to minimize 
student confusion.  In addition to changes to the format of the exam, there were small 
changes to the pedagogy for problem areas of the exam. One example of a topic that was 
difficult for students was the question on estimating a sum, product or quotient gave 
trouble.  Instructors considered methods of teaching, and most planned to work more 
estimation into their lessons.  The question was also worded differently on the exam to 
focus student attention on the estimate part of the question. 

 

MA 095: Data and Findings (post improvement/change) (round 1) 

MA 095 final exams have been collected again Fall 2012. It was decided to repeat the item 
analysis on each question, given the disparity between versions found in round 1.   
Attached is the summary of most missed questions on each version for Fall 2012, based on 
a small preliminary sample.   The complete set of MA 095 final exams will be analyzed 
Summer 2013 and the final report will done August 2013. 

Summary MA 095/6/7 Measures of Student Learning 

In all three classes, the item analysis will continue, but in MA 096/7 it will consist more of 
sampling questions.  MA 095 will have another complete assessment, and then will also 
move into sample questions, rather than analyzing the complete test.  Discussion on doing a 
pre-assessment in all sections on these topics has begun.  In that case we can consider gains 
and retention of knowledge in these topics.  (Do the students passing these questions 
already know it at the beginning of class? Middle of term?) These questions are easier to 
answer in the ALEKS system, as it assesses students at the beginning of the class, as well as 
during the term.  Another question we hope to answer is whether doing Item analysis in 
this way improves student outcomes.   

Measures of Student Learning MA 098 
The Item Analysis for MA 098 was conducted Fall 2011, Winter 2012 and Fall 2012 to 
identify the topics where students struggle.  Three versions of the common final exams 
were distributed to instructors and graded using a partial credit rubric, then returned for 
compilation.  Entries for Fall 2011 and Winter 2012 were done by hand, tallying answers as 
completely correct or incorrect for each item on the exam.  This was then entered into a 
basic EXCEL document which provided percentage scores for correct answers. 
 
Winter 2013 inputting was done directly into EXCEL, tallying responses as either 
completely correct or incorrect.  EXCEL not only provided the percentage correct for each 
item, but also provided but the coordinator was able to provide each instructor with the 
results on each item for his or her class as compared to the results for the whole. 
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Initial Data and Findings 
The percentage of problems answered completely correctly by item and by version is listed 
in the attached tables (MA 098 Common Final Exam Fall 2011 and Winter 2012 Item 
Analysis by version, appendix H1 and H2).  From the results of Fall 2011 and Winter 2012, 
the bottom third percentages were found and examined. 
 
Beginning Fall 2012, an Item Analysis Template was created to allow exam data to be 
entered into EXCEL.  Not only did this save time over the ‘by hand’ method, but it also 
allowed better analysis of the data.  An analysis of this data (see 098 Item Analysis F12 
conglomerated, Appendix H3) scores revealed students ‘worst ten’ items.  A list of these 
items was created and distributed to MA 098 faculty with a request for teaching 
suggestions.  The list of suggestions was compiled and distributed to math faculty (see 098 
IA lowest percent by item with suggestions, Appendix H4).  Further, four items,( three on 
Version 1 and one on Version 3)were examined again for reliability among versions, 
discussed, and changed slightly for winter 2013 resulting in three valid and reliable 
versions of the final exam for MA 098. Without making any more significant changes to the 
final exam, we can begin to move forward with semester to semester comparisons of 
student learning. 
 
Curricular or Pedagogical Changes Implemented 
The findings from Fall 2011 and Winter 2012 mentioned above were discussed and 
meetings were held with instructors to identify weakness in the construction of the exam 
questions as well as to discuss strategies for teaching this troublesome content.  At these 
meetings, it was decided to rearrange the order of exam questions, placing roughly half of 
the items on the calculator portion and half on the non-calculator portion to better reflect 
the balance of calculator use in the course.  Instructors received results for their sections as 
well as the aggregated results for the whole group so that could evaluate their own 
strengths and weaknesses and adjust their teaching. This information encourages 
instructors to have conversations about teaching methods on topics where students 
struggle the most. 

Data and Findings (post improvement/change)  

The item analysis from Winter 2013 is underway and will reveal any improvements that 
result from test format and pedagogical changes.  It will be available August 2013. 
 
 
Evaluation 

1. What are your greatest needs for support in order to continue to move forward with 

your assessment work? 

For MA 095/6/7, the analysis cycle is getting to where we will be using samples, but 

it is still time consuming.  The release time for the coordinator was extremely 

helpful, and even then the work continues into the summer. 

 

We will need support from IR to get data on students in their follow up courses. 
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Action Needed 
Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your 
response bold: 
 

Identifying Measures for each Program Learning Outcome Yes No 
Reporting out longitudinal data in a meaningful format Yes No 
Creating meaningful improvement projects Yes No 

 

 While we have good projects we are working on, and we are providing our own data 

longitudinally, we need to be able to follow students longitudinally into the follow 

up classes, to be sure that we are truly preparing them for the college level 

coursework.  We also need to be able to determine if taking ALEKS rather than non- 

ALEKS is having any impact (as well as non-ALEKS to ALEKS) or whether we should 

recommend students stay on the track they start. 

 Given the low student skill levels in math and the demanding MA 098 curriculum it  

is imperative that the cap for MA 098 be lowered from 35 to a more manageable 

number, (say 26 per class) in order to improve student success.  A lower cap should 

improve student performance as teachers would be able to give more individualized 

attention in a smaller class.  Students come from a classroom environment of 22 or 

less from MA 096/097 into MA 098, and not only have to adjust to a faster pace of 

instruction but also a less available teacher.  There are budget issues that will have 

to be worked through.  Increased success and movement to higher levels classes 

may offset the cost of adding a few more sections with adjunct instructors.   
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Preparing for the future 

Trends in the Field 

The trend nationwide has been an increase in the number of students enrolled in 
developmental math.  There are many initiatives out there to address the lack of success 
by these students.  Locally, the Michigan K-12 education system has moved into the 
Common Core, but there is much debate on what math content must be required for high 
school graduation.  There is also much debate on what math should be required for 
various college degrees. The outcome of these debates will affect our program, as they may 
require that MA 107 be either considerably revised or become developmental. This would 
have a huge impact on many programs at GRCC, as many would need to revise their 
curriculum to either increase or change that requirement.  Another trend in Michigan is 
toward a slightly better economy, which may lead to lower enrollment in college, and thus 
lower enrollments in these courses.   

Nationally, there is a trend to push students through their developmental course work as 
fast as possible with emporium models that employ technology to assist learning.  Some 
have good track records; others are too new to have good longitudinal data.  MOOCs 
(Massive Open Online Courses) are being explored as a cost-effective way to offer online 
resources to students; however the data is mixed, and there are concerns among more 
established programs regarding the actual outcomes for these courses.  It is not clear if the 
work is proctored in meaningful ways. As well, there is a strong push nationally to ‘track’ 
students, so only STEM major students would take a true algebra sequence, with others 
following either Quantitative reasoning courses or Statway/Quantway type course 
sequences. 

As a result of our coordinators’ collaboration with other developmental math educators, 
and experts like Dr. Hunter Boylan and Dr. Barbara Bonham, our program is well-
positioned to address the changes as necessary to improve the developmental math 
program, given adequate resources.  We are using a modified emporium model with the 
ALEKS program to address issues like allowing students to accelerate through the 
sequence, as well as the more traditional textbook/lecture format. We offer a variety of 
modalities for students, with some MA 098 hybrid or online. 

Plans for Course Development/Revision/Elimination Over the Next Four Years 

Between program review and AtD projects, we will continue to use data as well as Item 
Analysis to improve student success in these courses, as well as follow-up courses. 

We will examine data on student success in follow-up courses, especially with students 
moving between ALEKS and non-ALEKS courses.   

We will work on revision of CARP documents to improve the flow of the content between 
courses, and revise as needed.  This should include careful consideration of overlapping 
content, possibly eliminating repeated topics, especially in ALEKS sections. 
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It is unlikely we will create any new developmental math courses, but MA 105, 107 and 
108 could become developmental math in the future.  If so, there will be a great deal of 
work to do, collaborating with many areas of workforce development and other programs 
that have one of these as a program requirement or pre-requisite.  It is not likely we will 
eliminate these courses, as the need is demonstrable. 

We will consider other options for students to move through developmental math more 
efficiently based on their program needs.  For example, some culinary students may need 
only MA 095, and we will need to be sure the MA 095 class they take meets their needs 
sufficiently.  Next year there will be a Program Review of college-level mathematics; we 
will work with them to consider other options, exploring the role of Developmental math 
in Statway or Quantway, which may better meet some students’ needs. 

If data show that expanding ALEKS sections is in the best interest of our students, we 
would need rooms designed for this method of instruction.  The process to do this is 
established now but funding would be a big issue, as it is expensive to redesign and set up 
classrooms that work well for this kind of instruction. 

Success rates in MA 098 are very low.  Students coming into MA 098 from MA 095/6 
appear to be less successful than students enter from MA 097 or begin their math 
sequence with MA 098. One probable reason for this lack of success is the difference in 
class size between MA 095/6 and MA 098. Students coming from MA 095/6 have smaller 
class sizes, allowing more one on one contact with the instructor and have much more 
built in support.  Addressing these needs in the follow-up MA 098 course requires 
reducing class size and integrating more support. 

It will be necessary to find a way to make it more obvious to students that they are 
registering for ALEKS sections up front.  Also, we need ways to make it possible for 
students to move through the Developmental math sequence more quickly, in a model 
similar to emporium models that use a module or ‘shell course’ system.  Both of these will 
require working with registrar, counseling and other areas essential to implementing 
changes in delivery systems. 

   

Evaluation Questions 

1.     Are the resources sufficient to meet identified needs and goals for the next four years?  
Please explain. 

If we are to consider Statway/Quantway or a similar approach, we would need to work 
with our transfer institutions, other colleges using it, and we would need to have training 
for the initial instructors.  The chances of a single college adopting one of these models is 
minimal.  The MCCA (Michigan community College Association) has convened a task force 
to explore this issue. GRCC is participating in these conversations.  Although there may be 
a need for resources in the future, the current need is that more people in Developmental 
math need to be more familiar with these models through attendance at state and national 
conferences. 
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We assume the data warehouse is an adequate resource to deliver the data we need. 
However, if we don’t have access to it, our needs will not be met adequately.  Therefore, it 
is crucial that at least two full time faculty in the math department be trained in the use of 
the data warehouse as soon as possible. 

Class sizes being decreased might mean running additional sections, with attendant costs. 
However, students moving through more successfully should increase retention, as well as 
students continuing to completion of their program or certificate.  The increase tuition 
revenues would offset the cost of smaller class size. 

  

2.     Are the facilities and equipment adequate to facilitate teaching and learning?  Please 
explain. 

 

The current classrooms resources are clearly not sufficient to meet the identified needs of 
ALEKS scale up over the next four years.  

Action Needed 

Based on the documentation and evaluation in this section, please indicate if action or 
improvement is needed in the following areas within the department by making your 
response bold: 

Securing resources for course development/administration Yes No 

Facilities/equipment upgrades Yes No 

 

 

 Training in use of the data warehouse is crucial to analyze program data 

 Work with Registrar and other stakeholders on ALEKS enrollment issues. 

 Additional ALEKS equipped classrooms may be needed. 
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Additional Tasks/Work 

 

 Develop the Course Review schedule for the next four years (beginning with next 

year) 

Course Review schedule: 

2013 – 2014 CARP revisions for MA 095/6/7/8  

 Continue item analysis for Final exams in MA 095/6/7/8, provide feedback 

to instructors  

Learning assessment project – follow a topic (e.g. order of operations) 

through the sequence and into MA 107 

  Continue work on streamlining path through Developmental math (AtD) 

2014 – 2015 Continue item analysis for Final exams in MA 095/6/7/8, provide feedback 

to instructors  

  Training/professional development meetings on effective teaching strategies  

Continue work on streamlining path through Developmental math (AtD) 

based on results of item analyses and learning assessment project 

Investigate Statway/Quantway/Shell courses or similar alternative paths for 

Developmental math students 

2015-2016 Continue item analysis for Final exams in MA 095/6/7/8, provide feedback 

to instructors  

  Training/professional development meetings on effective teaching strategies  

Continue work on streamlining path through Developmental math (AtD) 

based on results of item analyses  

Pilot streamlined pathway like Quantway and/or alternative path if deemed 

appropriate to do so, based on investigation 

2016-2017 Continue item analysis for Final exams in MA 095/6/7/8, provide feedback 

to instructors  

  Training/professional development meetings on effective teaching strategies  
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Continue work on streamlining path through Developmental math (AtD) 

based on results of item analyses  

  Assess any pilots implemented, continue if warranted 

Identify which courses from the department will be developed in online or hybrid format 

over the next four years.   Indicate the highest priorities for online and hybrid development 

and the academic year in which the course will be developed. 

MA 095/6/7 No plans to develop online or hybrid for this level, based on research in the 

department. 

MA 098:  

2013 -2014:  assess the various learning modalities, online, hybrid, ALEKS, non-ALEKS 

lecture, etc. for efficacy and student success.   

2014 – 2015   

2015 – 2016  Increase or decrease types of offerings based on outcome of data 

2016 - 2017  

 Review all publications, website, catalog to ensure consistency of information 

2013 – 2017 This is an ongoing task most appropriately dealt with as CARP is revised 

 

 Complete Follow-Up Action Checklist 

See pages 47 – 50 in this document. 
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Appendix A- Faculty Credentials & Certifications Edit to those who may teach 

developmental. math 

Mathematics Faculty Credentials 

Last First Name 
Employee 
Group Title Hi Educ. Lv. 

Ballard Emily Adjunct Faculty/Adjunct Master's 
Berry Roger Adjunct Faculty/Adjunct Bachelor's 
Bouthillier Barbara Adjunct Faculty/Adjunct Master's 
Brown Rondy Adjunct Faculty/Adjunct Doctorate 
Brown Yolonda Adjunct Faculty/Adjunct Master's 

Ceithaml Cynthia Adjunct Faculty/Adjunct Master's 
Collison Donald Adjunct Faculty/Adjunct Master's 
Creswell Randall Adjunct Faculty/Adjunct Master's 
Dauber Jean Adjunct Faculty/Adjunct Master's 
Dawson Jodi Adjunct Faculty/Adjunct Master's 
Delaney Elizabeth Adjunct Faculty/Adjunct Master's 
Dentler Brian Adjunct Faculty/Adjunct Master's 
Disselkoen Linda Adjunct Faculty/Adjunct Bachelor's 
Dudderar Christine Adjunct Faculty/Adjunct Bachelor's 
Foos Scott Adjunct Faculty/Adjunct Master's 

Forbes Melanie Adjunct Faculty/Adjunct Bachelor's 
Gurr Cindy Adjunct Faculty/Adjunct Master's 
Harris John Adjunct Faculty/Adjunct Master's 
Hiscott Virginia Adjunct Faculty/Adjunct Bachelor's 
Hoffman Robert Adjunct Faculty/Adjunct Master's 
Hsieh Shih-wei Adjunct Faculty/Adjunct Bachelor's 
Johnson Terrance Adjunct Faculty/Adjunct Master's 
Joseph Donna Adjunct Faculty/Adjunct Master's 
Karpowicz Daniel Adjunct Faculty/Adjunct Master's 
Kearney Joseph Adjunct Faculty/Adjunct Master's 
Koopmans Casey Adjunct Faculty/Adjunct Master's 

Krosschell Richard Adjunct Faculty/Adjunct Master's 
Kunnen Aimee Adjunct Faculty/Adjunct Bachelor's 
Livingston Patricia Adjunct Faculty/Adjunct Master's 
Lusk Marie Adjunct Faculty/Adjunct Master's 
Main Sara Adjunct Faculty/Adjunct Master’s  
Mathay Stanley Adjunct Faculty/Adjunct Master's 
Mattone Dominic Adjunct Faculty/Adjunct Master's 
Maycroft Richard Adjunct Faculty/Adjunct Master's 
McGrath Kathleen Adjunct Faculty/Adjunct Master's 
McKinney Molly Adjunct Faculty/Adjunct Bachelor's 

Miltgen Paul Adjunct Faculty/Adjunct Master's 
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Moore Julia Adjunct Faculty/Adjunct Bachelor's 
Muma Marilyn Adjunct Faculty/Adjunct Master's 
Neumaier Paul Adjunct Faculty/Adjunct Master's 
Nylaan Arvin Adjunct Faculty/Adjunct Master's 
O'Donnell Mark Adjunct Faculty/Adjunct Master's 
Palmer Ernest Adjunct Faculty/Adjunct Master's 
Potter Marsha Adjunct Faculty/Adjunct Master's 
Rozin Kelly Adjunct Faculty/Adjunct Bachelor's 
Santilli Anthony Adjunct Faculty/Adjunct Master's 
Scholten Steven Adjunct Faculty/Adjunct Master's 
Stevens Monica Adjunct Faculty/Adjunct Master's 

Thompson Mark Adjunct Faculty/Adjunct Master's 
Thull Matthew Adjunct Faculty/Adjunct Bachelor's 
Tolly Donald Adjunct Faculty/Adjunct Master's 

Vidro James Adjunct Faculty/Adjunct Master's 
Vogg Vincent Adjunct Faculty/Adjunct Bachelor's 
Watanabe Yumi Adjunct Faculty/Adjunct Master’s 
Weaver Thomas Adjunct Faculty/Adjunct Master's 
Wegener Doreen Adjunct Faculty/Adjunct Master's 
Williams Patricia Adjunct Faculty/Adjunct Bachelor's 
Williams Nefertiti Adjunct Faculty/Adjunct Master's 

Wittrock Susan Adjunct Faculty/Adjunct Master's 
Wojcik Cheryl Adjunct Faculty/Adjunct Master's 
Yansak Paul Adjunct Faculty/Adjunct Master's 
Baragar Curt Faculty Associate Professor Master's 
Borrello Jennifer Faculty Professor Master's 
Dersch John Faculty Professor Master's 
Forrest Nancy Faculty Professor Master's 
Goff Shanna Faculty Assistant Professor Master's 
Hayes Andrea Faculty Assistant Professor Master's 
Hess Julie Faculty Professor Master's 

Hess Stephen Faculty Professor Master's 
Lee Sang Faculty Professor Master's 
McKinney Elizabeth Faculty Assistant Professor Master's 
Neal Oscar Faculty Associate Professor Master's 
Saldivar Alejandro Faculty Professor Master's 
Sammons Dana Faculty Professor Master's 
Steinfort Michael Faculty Professor Master's 
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Developmental and Secondary Mathematics Faculty with Academic Service Learning 
Credential 
None 
 

Developmental and Secondary Mathematics Faculty certified to do online/hybrid 
teaching 

Curt Baragar 

Jennifer Borrello   

Melanie Forbes 

Nancy Forrest 

Shanna Goff 

Julie  Hess 

Paul (Stephen) Hess 

Aimee Kunnen 

Sang Lee 

Oscar Neal 

Mike Steinfort 

Yumiko Watanabe 

Monica Stevens 

Barbara Bouthillier 

Nefertiti Williams 

Yolanda Brown 

Elizabeth McKinney 

Andrea Hayes 
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Appendix B-2008 – 2012 Course Enrollment Data Summary 
 

 Course Enrollment by Semester—Count of enrollments in each course in each term from fall 2008 through winter 2013 (preliminary).  Enrollment follows 
patterns of build-up through 2009 peak in 2010, slow return to normalcy in 2011 and 2012 

 
2008 – 2012 Course Enrollment Data Summary 
 2008-2009 2009-2010 2010-2011 2011-2012 
Course Fall 

2008 
Winter 
2009 

Summe
r 2009 

Total 
Fall 

2009 
Winter 
2010 

Summer 
2010 

Total 
 

Fall 
2010 

Winter 
2011 

Summer 
2011 

Total 
 

Fall 
2011 

Winter 
2012 

Summer 
2012 

Total 
 

MA 003 632 639 311 1582             
MA 095     766 784 450 2000 943 821 357 2121 1019 700 278 1997 
MA 096      152 54 206 134 211 73 418 159 292 68 519 
MA 097     389 306 137 832 359 290 127 776 338 294 54 686 
MA 098             1015 815 232 2062 
MA 104 1108 1070 347 2525 1260 1144 350 2754 1285 1132 373 2790     
MA 105  27  27  32  32  26  26  33  33 
MA 107 1351 1142 403 2896 1478 1328 428 3234 1524 1317 359 3200 1490 1364 382 3236 
MA 108 183 164 63 410 191 170 91 452 170 169 107 446 177 159 91 427 
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Appendix C - Course Success Rates (Success = grades A to C-) 

 Course Success Rates – AtD categories—Course success rates (A-C divided by all grades) by subcategories: 

Race/Ethnicity, Gender, Full-time/Part-time, and Pell Grant recipient/No Pell.   
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MA 095                   

Race/  
Ethnicity 

  
White  
non-

Hispanic 

Black  
non-

Hispanic 
Hispanic 

Asian / 
Pacific 

Islander 

Native 
American 

Non- 
resident 

Alien 

No 
response 
or other 

Total 

     Number Course Enrollments 318 290 70 5 6 1 55 745 

  
   Number Successful Course 
Enrollments 

187 93 34 3 5 1 25 348 

  
   Percent Successful Course 
Enrollments 

59% 32% 49% 60% 83% 100% 45% 47% 

                    

Age   
Less than 

20 
20-24 

25 or 
older 

Total         

     Number Course Enrollments 325 183 237 745         

  
   Number Successful Course 
Enrollments 

166 81 101 348         

  
   Percent Successful Course 
Enrollments 

51% 44% 43% 47%         

                    

Gender   Female Male Total           

     Number Course Enrollments 466 279 745           

  
   Number Successful Course 
Enrollments 

241 107 348           

  
   Percent Successful Course 
Enrollments 

52% 38% 47%           

                    

Pell   Pell No Pell Total           

     Number Course Enrollments 537 208 745           

  
   Number Successful Course 
Enrollments 

240 108 348           

  
   Percent Successful Course 
Enrollments 

45% 52% 47%           
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MA 096       
 

          

Race/  
Ethnicity 

  
White  
non-

Hispanic 

Black  
non-

Hispanic 
Hispanic 

Asian / 
Pacific 

Islander 

Native 
American 

Non- 
resident 

Alien 

No 
response 
or other 

Total 

     Number Course Enrollments 76 49 22 0 5 0 8 160 

  
   Number Successful Course 
Enrollments 

51 13 14 0 4 0 4 86 

  
   Percent Successful Course 
Enrollments 

67% 27% 64% NA 80% NA 50% 54% 

                    

Age   
Less than 

20 
20-24 

25 or 
older 

Total         

     Number Course Enrollments 32 61 67 160         

  
   Number Successful Course 
Enrollments 

21 30 35 86         

  
   Percent Successful Course 
Enrollments 

66% 49% 52% 54%         

                    

Gender   Female Male Total           

     Number Course Enrollments 97 63 160           

  
   Number Successful Course 
Enrollments 

54 32 86           

  
   Percent Successful Course 
Enrollments 

56% 51% 54%           

                    

Pell   Pell No Pell Total           

     Number Course Enrollments 116 44 160           

  
   Number Successful Course 
Enrollments 

54 32 86           

  
   Percent Successful Course 
Enrollments 

47% 73% 54%           
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MA 097       
 

          

Race/  
Ethnicity 

  
White  
non-

Hispanic 

Black  
non-

Hispanic 
Hispanic 

Asian / 
Pacific 

Islander 

Native 
American 

Non- 
resident 

Alien 

No 
response 
or other 

Total 

     Number Course Enrollments 205 81 24 6 4 1 19 340 

  
   Number Successful Course 
Enrollments 

114 16 11 4 0 1 10 156 

  
   Percent Successful Course 
Enrollments 

56% 20% 46% 67% 0% 100% 53% 46% 

                    

Age   
Less than 

20 
20-24 

25 or 
older 

Total         

     Number Course Enrollments 105 87 148 340         

  
   Number Successful Course 
Enrollments 

52 33 71 156         

  
   Percent Successful Course 
Enrollments 

50% 38% 48% 46%         

                    

Gender   Female Male Total           

     Number Course Enrollments 159 181 340           

  
   Number Successful Course 
Enrollments 

81 75 156           

  
   Percent Successful Course 
Enrollments 

51% 41% 46%           

                    

Pell   Pell No Pell Total           

     Number Course Enrollments 243 97 340           

  
   Number Successful Course 
Enrollments 

113 43 156           

  
   Percent Successful Course 
Enrollments 

47% 44% 46%           
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MA 098       
 

          

Race/  
Ethnicity 

  
White  
non-

Hispanic 

Black  
non-

Hispanic 
Hispanic 

Asian / 
Pacific 

Islander 

Native 
America

n 

Non- 
resident 

Alien 

No 
response 
or other 

Total 

     Number Course Enrollments 631 182 94 24 13 0 72 1,016 

  
   Number Successful Course 
Enrollments 

334 39 44 14 5 0 40 476 

  
   Percent Successful Course 
Enrollments 

53% 21% 47% 58% 38% NA 56% 47% 

                    

Age   
Less than 

20 
20-24 25 or older Total         

     Number Course Enrollments 564 221 231 1,016         

  
   Number Successful Course 
Enrollments 

261 110 105 476         

  
   Percent Successful Course 
Enrollments 

46% 50% 45% 47%         

                    

Gender   Female Male Total           

     Number Course Enrollments 546 470 1,016           

  
   Number Successful Course 
Enrollments 

279 197 476           

  
   Percent Successful Course 
Enrollments 

51% 42% 47%           

                    

Pell   Pell No Pell Total           

     Number Course Enrollments 599 417 1,016           

  
   Number Successful Course 
Enrollments 

261 215 476           

  
   Percent Successful Course 
Enrollments 

44% 52% 47%           
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Fall 2011 Course Completion/Success — MA 107 — by Enrollment 

Race/  
Ethnicity 

  
White  
non-

Hispanic 

Black  
non-

Hispanic 
Hispanic 

Asian / 
Pacific 

Islander 

Native 
America

n 

Non- 
resident 

Alien 

No 
response 
or other 

Total 

     Number Course Enrollments 1,103 115 121 48 12 2 91 1,492 

  
   Number Successful Course 
Enrollments 

764 50 78 37 7 2 61 999 

  
   Percent Successful Course 
Enrollments 

69% 43% 64% 77% 58% 100% 67% 67% 

                    

Age   
Less than 

20 
20-24 25 or older Total         

     Number Course Enrollments 869 370 253 1,492         

  
   Number Successful Course 
Enrollments 

613 220 166 999         

  
   Percent Successful Course 
Enrollments 

71% 59% 66% 67%         

                    

Gender   Female Male Total           

     Number Course Enrollments 743 749 1,492           

  
   Number Successful Course 
Enrollments 

532 467 999           

  
   Percent Successful Course 
Enrollments 

72% 62% 67%           

                    

Pell   Pell No Pell Total           

     Number Course Enrollments 663 829 1,492           

  
   Number Successful Course 
Enrollments 

444 555 999           

  
   Percent Successful Course 
Enrollments 

67% 67% 67%           
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Fall 2011 Course Completion/Success — MA 108 — by Enrollment 

Race/  
Ethnicity 

  
White  
non-

Hispanic 

Black  
non-

Hispanic 
Hispanic 

Asian / 
Pacific 

Islander 

Native 
America

n 

Non- 
resident 

Alien 

No 
response 
or other 

Total 

     Number Course Enrollments 143 8 12 4 3 0 8 178 

  
   Number Successful Course 
Enrollments 

61 1 4 1 1 0 4 72 

  
   Percent Successful Course 
Enrollments 

43% 13% 33% 25% 33% N/A 50% 40% 

                    

Age   
Less than 

20 
20-24 

25 or 
older 

Total         

     Number Course Enrollments 66 79 33 178         

  
   Number Successful Course 
Enrollments 

29 28 15 72         

  
   Percent Successful Course 
Enrollments 

44% 35% 45% 40%         

                    

Gender   Female Male Total           

     Number Course Enrollments 76 102 178           

  
   Number Successful Course 
Enrollments 

33 39 72           

  
   Percent Successful Course 
Enrollments 

43% 38% 40%           

                    

Pell   Pell No Pell Total           

     Number Course Enrollments 63 115 178           

  
   Number Successful Course 
Enrollments 

21 51 72           

  
   Percent Successful Course 
Enrollments 

33% 44% 40%           
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Appendix D- Four Year Course Success Rates 

 Course Grade Distribution Fall 2008 2009 2010 and 2011—Earned grades by course, each fall term from 2009 to 2012.  

Grades are listed A to E, then I (incomplete), NS (no-show), W (withdrawal), WF (withdrawal-failing), and WP 

(withdrawal-passing).  Extended analyses show success (grades A to C divided by all grades), and rates of withdrawal, 

no-show, and incomplete.  Sometimes low success rates are a result of high withdrawal and no-show rates.  * 

 

*Description as given by IR  

Mathematics Course Success Rate Trends 
Course 2008 2009 2010 2011 
 A-C %All Withdr

awal 
%All A-C %All With

draw
al 

%All A-C %All With
draw
al 

%All A-C %All Withd
rawal 

%All 

MA   3 299 47% 214 34%             
MA  95     199 52% 148 38% 296 53% 138 25% 346 46% 188 25% 
MA  96         62 46% 48 36% 80 50% 47 29% 
MA  97     207 53% 124 32% 214 60% 98 27% 156 46% 128 38% 
MA  98             409 40% 213 21% 
MA 104 563 51% 210 19% 708 56% 215 17% 726 56% 224 17%     
MA 107 855 63% 220 16% 903 61% 258 17% 858 56% 291 19% 938 63% 220 15% 
MA 108 73 39% 61 33% 110 58% 45 24% 81 48% 59 35% 63 35% 49 28% 
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Appendix E- Course Development 

Developmental Mathematics Honors courses offered 
None 
 

Developmental Mathematics Study Away courses offered 
None 
Developmental Mathematics Courses developed for online/hybrid delivery 
MA 003/MA 097 
MA 098/MA 104 
MA 107 
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GRCC Program Review Follow-Up Action Checklist  

 Action 

Needed? 

Brief Action Statement  Resources Needed 

Academic 

Year for 

Work 

 YES NO    

 

DEPARTMENT 

     

External Collaborations & Partnerships  x    

Internal Collaborations & Partnerships  x    

Accreditation  x    

Departmental Advising x  Survey adjunct who teach Dev. Math 

regarding their need for assistance with 

advising students. If need is indicated, 

meet the need with training or resources. 

 2013-2014 

 

FACULTY/STAFF 

     

Faculty credentialing 

x  Credential two additional faculty in 

Developmental math education 

Funding for the 

credential training 

2013 - 2015 

Faculty online certification  x    

Academic Service Learning  x    

Ratio Fulltime/Adjunct faculty 

x  Hire two full time developmental math 

faculty, one for MA 095/6/7, one for MA 

098 

 2013- 2014 

2014 -2015 

Faculty professional development  x    

Resources 

x  Additional training/professional 

development at the national level 

Funding for adjunct to 

attend Kellogg Institute 

or other national 

programs 

2013 - 2016 
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MISSION/PURPOSE 

Mission/Purpose  x    

Target Audience  x    
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DATA 

     

Course Enrollment by Semester  x    

Course Success Rates x  Compare data on success rates in 

ALEKS, non ALEKS courses to 

determine efficacy of this approach 

Training at least two 

full time math faculty 

in use of the data 

warehouse 

2013-2014 

Course Grade Distributions x  Compare grade distributions based on 

varying delivery modalities, i.e. ALEKS, 

online, Hybrid.  

Training at least two 

full time math faculty 

in use of the data 

warehouse 

2013-2014 

 

CURRICULUM 

     

Curriculum alignment with external 

professional standards 

x  Continue to work with NADE 

reviewers 

 2013 

Transfer alignment  x    

Curriculum Alignment K-12  x    

Program Outcomes  x    

Program Learning Outcomes  x    

ILOs  x    

Course offerings  x    

Academic Service Learning  x    

Course sequencing  x    

Pre-requisites x  Work with Vikki Cooper on RD 095 as 

pre-requisite to Developmental math 

for students who place into RD 095 

 2013-2014 

Preparing students for change  x    

Online Course Offerings x  Compare success data for MA 098 for  2013 – 
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 online and on ground delivery models. 2014 and 

2014 - 

2015 

 

ASSESSMENT OF STUDENT 

LEARNING 

     

Identifying Measures for each 

Program Learning Outcome 

 x    

Reporting out longitudinal data in a 

meaningful format 

 x    

Creating meaningful improvement 

projects 

 x    

 

PREPARING FOR THE FUTURE 

     

Securing resources for 

course/program 

development/administration 

x  Training at least two full time math 

faculty in use of the data warehouse 

Time with trainer 2013-2014 

Facilities/equipment upgrades x  Classrooms equipped with technology, 

whiteboards, etc. as required to 

deliver instruction using ALEKS 

Funding and 

classrooms  

2014 - 

2016 

OTHER      

Other:      

Other:      

Other:      
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Appendix F 

EOL reports for Shanna Goff and Betsy McKinney, Winter 2013 

 

  



  Mathematics Department and Discipline Review 

KD ISIS 12/12/2012  15 May 2013 Discipline Review      52 
 

FACULTY EQUATED OVERLOAD/RELEASE TIME END OF SEMESTER REPORT 

Winter Semester 2013 

Student Success & Retention: John Cowles  

Name:  Shanna Goff                                         

Goal/Objective/Assignment 

(From Offer Letter) 

Accomplishments/Progress Results/Impact Barriers/Issues/Comments/

Questions 

Dean’s Feedback 

Provide training/professional 

development for MA 

095/096/097 instructors.  
 

Prepared and presented Training in 

ALEKS and Connect math, providing 

all day availability for instructors to 

prep for teaching with either program 

(Cook 111/112 Jan 7)  

Encouraged faculty to attend MDEC 

Led meeting on AFP learning day, 

requested/coordinated with Betsy 

McKinney and Anne Sherman to 

provide information on working with 

students with disabilities and 

compliance issues related to teaching 

math, followed by implications of 

diversity and disabilities in teaching 

math in the afternoon meeting. 

Meeting with Ferris State/ALEKS 

teachers and GRCC faculty who can 

attend, notes from meeting shared with 

GRCC instructors. 

The training meant instructors 

could brush up from fall, or 

if new, get off to a good 

start in the ALEKS classes.  

All instructors had same 

information, and assistance 

to prepare for the term, and 

the commonality is 

beneficial to students. 

Adjunct who can attend the 

AFP learning day and/or 

MDEC share their 

experiences with other 

faculty in less formal 

settings, as they share office 

space. 

As we share our experiences 

with ALEKS and learn from 

other programs using it, we 

can improve instruction with 

this tool. 

Due to M-DEC, AFP 

Learning Day, spring break, 

and planning to have joint 

meetings with MA 098 

teachers, fewer midterm 

meetings were held. This led 

to more email contact as well 

as more individual meetings 

with instructors. 

The coordinator’s 

responsibilities as a regular 

faculty member include 

working on program review, 

and that has been time 

consuming, making all 

coordination duties more 

challenging this semester, but 

as the program review 

naturally ties in with the 

other work being done, I 

chose to work on it.   
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Implement Math Emporium 

hybrid model in computer 

classrooms.  
 

The second term with two classrooms as 

well as the laptop computers in a 

classroom worked well.  The rooms 

were ready, with formula pages, 

manipulatives and space for 

instructors to store some individual 

materials.  IT has been great at fixing 

things as needed.  The light doesn’t 

dim much for overhead projection, but 

students seem to be able to manage. 

Sections of the follow up course of 

MA 107 were offered so students 

could take advantage of the ability to 

move ahead. 

While we don’t have data yet, 

we can tell that more 

students are completing 

courses early, taking the 

final exam, passing it, and 

beginning the next course. It 

is easier for us to track who 

is doing this than in the 

textbook courses.  We can 

also identify students at risk 

more clearly and much 

earlier which allows us to 

give proper advice. 

To take full advantage of this 

we need to be looking at 

data in follow up courses, 

not just success in the 

current course.  Issues 

have been identified in 

terms of how to help 

students ‘skip’ ahead. 

ALEKS does show 

promise for students to 

accelerate, as well as to 

identify those who need to 

be in the previous class. 

Creating a ‘shell course’ 

system might solve some 

of the issues. We need to 

re-examine placement, as 

well as determine if 

holding some seats for 

students to either drop 

back a course, or move 

into a textbook course is 

possible. 

 

Facilitate the logistics of 

delivering the developmental 

math curriculum.  
 

Three classrooms have complete files 

with all three versions of tests, 

manipulatives and other materials.  

Tests ordered, sorted, placed in the 

files as needed. (5 times throughout 

the semester, not including final 

exams getting sorted and placed as 

needed in all 5 rooms.) 

Students are able to work at 

varying paces, and with 

mastery learning, may re-

take tests. Having the tests 

ready and available means 

instructors have more time 

working directly with 

students and for planning 

more in depth. 

The move(s) may make 

keeping things well 

stocked more challenging, 

but we will cope! 

Instructors may be asked to 

participate in the test 

revision process, as the 

tests age, but in the past, 

participation on a 

voluntary basis has been 

limited.  
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Provide leadership in the MA 

095/096 Achieving the Dream 

project.  
 

Coordinator continues to work on 

improving student success by working 

with the other math coordinators and 

math dept. to improve the placement 

and sequencing in math classes.  Math 

part of the AFP learning day addressed 

issues related to diversity and 

disabilities in teaching math.  All of 

these things tie into what is requested 

as part of Achieving the Dream 

project.  It is hoped that the ALEKS 

courses will prove successful for a 

wide range of students. 

It is too soon to determine the 

outcomes for the ALEKS vs. 

Non ALEKS courses, but 

hopefully over summer 

initial results will inform us 

as to next steps.  Based on 

information from other 

schools, it is possible that 

this approach may work 

better for certain 

populations.  We hope to get 

disaggregated data to see if 

some student groups do 

better in one mode or the 

other. 

It is good to be able to get data, 

disaggregated, on students’ 

success in these courses, 

which we share with 

instructors.  We also use this 

in our orientation. 

Tracking students in follow 

up courses is not easy.  

We do have surveys, and 

hope instructors will be 

able to give a sample of 

outcomes in terms of 

students’ success and 

previous courses being 

ALEKS vs. Non ALEKS. 

Coordinators plan to meet 

with IR for data. 

 

Provide leadership in 

policy/procedure changes and 

resource allocation related to 

developmental mathematics.  
 

Coordinating MA 095/6/7 means working 

with the math dept. on placement team 

to address placement issues (ALEKS 

vs. non ALEKS as well as proper level 

of math), online classes, and math 

sequence by working with MA 098 

and MA 107 coordinators.   

It also means working with Vickie 

Janowiak on moving the classroom 

materials as classes get moved around.  

(5 rooms, with files, computers, etc.) 

As math dept. works on 

improving the sequence, we 

hope to increase student 

success. This requires working 

on several teams. 

Keeping information flow with 

regarding the moving assures 

students will have consistency, 

in spite of the many transitions 

we will have as construction 

move forward. 

Getting rooms moved around 

has been a challenge. 
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Provide leadership in 

course/curriculum 

development for 

developmental math.  
 

Coordinating MA 095/6/7 means working 

with the math dept. on placement team 

to address placement issues (ALEKS 

vs. non ALEKS as well as proper level 

of math), online classes, and math 

sequence by working with MA 098 

and MA 107 coordinator to ensure 

smooth flow between courses. 

Coordination also means working on 

program review for the Developmental 

Math program in the larger 

Mathematics Dept.   

Meetings regarding content overlap are 

taking place. 

As we work on increasing a 

smooth transition, with less 

overlap, and better 

placement, we should see 

student success improve. 

By actively engaging in the 

program review process, I 

am able to understand how 

our work fits with the larger 

dept., as well as the college. 

It also ties into work we do 

for Achieving the Dream, 

and college success plans, in 

that we want the best 

program for our students. 

 

As we are in the middle of 

program review, it is clear 

we need to address some 

changes.  The NADE 

certification is continuing, 

and has brought up issues 

that need to be addressed 

in our program. 

The work for program review 

is time consuming in 

addition to regular 

coordination duties. 

 

Serve the larger Adult and 

Developmental Education 

Unit. Attend AFP Coordinator 

meetings to ensure alignment 

between adult and 

developmental ed. curricular 

practices. 

 
 

Attended meetings with other 

coordinators, worked on the AFP 

learning day, met with Eve Sidney 

regarding math requirement for Dental 

students. 

These meetings help me keep 

current with what is 

happening in reading, 

English, PY 097, etc.  This 

alignment is better for 

students as well. 

A decentralized 

developmental program 

requires strong 

commitment from 

coordinators to meet and 

keep current.  Linda 

Spoelman has been very 

helpful to keep this 

communication going. 

 

     

 

 

 

    

How did your accomplishments 

and results align with your 

expectations? 

My accomplishments (Program review, item analysis, NADE certification re-submission) are still in progress, but are on course to be 

complete by the deadlines established.  I have met my expectations in these areas. 

What have you learned as a result 

of being involved in this work? 

I have learned more about how our program has evolved, working on the report for program review and NADE, where we look at the history 

of Developmental math at GRCC.   

What have you learned about 

yourself as a leader and about 

leadership? 

As a leader, I still prefer collaborative effort, and work to delegate/share the work, so it can be completed in the timely fashion. There are still 

too few hours in a day to do it all. I am very grateful for the release time, and also very grateful for the assistance of other faculty in these 

endeavors. 
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If you will continue with this 

work next semester, describe your 

next steps. 

Next steps: Finish program review (5/31/13). Complete item analysis for MA 095 final exams.  Disseminate results, and get feedback on any 

necessary revisions. Some of this will have to wait until fall, for feedback from instructors, but will inform the orientation meetings. Meet 

with IR to get data, try to compare student success in ALEKS vs. non-ALEKS courses, disaggregated if possible.  Compile reports on item 

analysis for MA 095 and MA 096/7 final exam, disseminate results to faculty, and look at next steps. Finish NADE certification requests for 

additional clarification, send back.   

Meet with ALEKS instructors, interested faculty, compare experiences, prepare training materials, and work with counselors and admissions 

on how to make it clear to students that they are registering for an ALEKS section. 

I will be taking classes to continue on my Ed.S in developmental education over summer, attending Advanced Kellogg Institute on integrating 

tutorial support (an issue in the NADE certification, as well as in success rates). 

Fall will be another item analysis for MA 095, possibly only pre/post assessment in MA 096/7, and using sampling for item analysis in MA 

096/7. 

CARP documents may need some revising based on program review, to be clarified as that is completed, and as we find out if MA 107 will 

become developmental.  There will be a project required as part of program review, and coordinators must play a role. 

Some of this work will be completed in summer; some will be part of Fall 2013 work. 

What should the college’s senior 

leadership know about this work? 

We need to address the students we have: some need extra time to complete developmental math, but we also need to help them move through 

their developmental work as quickly as possible.  Finding ways to meet this ‘tension’ is critical, and we are making progress, but it takes time 

to evaluate success.  This work is important.  It is time intensive.  It takes teamwork, not just in math, but across areas, like Reading, and other 

programs in Workforce Development.  The release time is essential to do this work. 
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Appendix G: Data and reports for Assessment of student learning MA 095/6/7 

1. G1: MA 096/7 Descriptive report on Item Analysis for AtD Report 2010 

2. G2: Item analysis results MA 096/7 Fall 2011 compared to 2010, part 1 

3. G3: Item analysis results MA 096/7 Fall 2011 compared to 2010, part 2 

4. G4: Questions from both parts that had most difference between the two years 

showing gains or losses 

5. G5: Item Analysis MA 095 Fall 2011 comparison between two forms of common 

final exam 
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Achieving the Dream 
Developmental Learning Report: Item Analysis MA 096 and MA 097 Final Exam Fall 2010 
 
Item Analysis Method 
 
The Math Dept collected all final exams from all MA 096 and MA 097 classes Fall 2010.  The 
final exam is in two parts, with three versions of each part. 
 

• Part I: no calculator is allowed, and it has 15 questions on operations with whole 
numbers, fractions, decimals and signed numbers. Two questions are on Scientific 
Notation. 

 
• Part 2: use of a calculator is allowed, and it covers the remaining objectives including 

proportional reasoning, percents, geometry, basic statistics, measurement and pre-
algebra basics such as solving linear equations. 

 
The final exams are given differently in some sections; that is, one teacher may give all students 
version 1, another may use version 1 and version 2, alternating between students. 
If a student doesn’t earn 75% on the final exam, he/she must retake the test.  So the results are 
not unique to a student, in that one student may take only version 2, another may take version 
1, 2 and version 3 to pass. 
 
The final exams were analyzed to compile the numbers and objectives that were most 
frequently missed.  The questions from each test were tallied, and compiled.  The results of the 
tallies are in tables 1 – 5 following. 
 
The Tables 1, 2 and 3 are from the first part of the final exam, 15 questions. 
   
Results: Quantitative 
 
Sixty-eight MA 096 students took Version 1. Of those students, 51 or 75% answered question 
#1 on the test (from student learning objective (SLO) 3F from the CARP document) correctly.  
182 MA 097 students took this version and 149 or 81.9% answered objective 3F correctly.  The 
total number of MA 096 and MA 097 students who took this version was 250 students.  80.0% 
answered the first question correctly.  
 
On Part 1, Version 1, the objectives missed the most by both MA 096 and MA 097 were on 
topics from SLO 9E and 9G. 
 
Part 1, Version 2, Objective 2I was missed the most by both classes. 
 
On Part 3, only 11 students took this version, and objective 2 I was most missed. 
 
The same process was used on Part 2, which has 35 questions. 
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Tables 4 and 5 follow the same format as Part 1 of the final exam, for part 2.  
 
Version 1 had 65 MA 096 students take it, and 185 MA 097 take it, the combined total of 250 
students took this version of the final exam. 
 
The most missed SLO from this part of the final exam were 5C, 10D, 7F, and 5B. 
On Version 2, 6D, 7B, 5B, and 10D were most missed.  Only three Version 3s were given. 
 
Results: Qualitative 
 
After looking at the questions most missed by both classes, we took the questions with a 
combined ‘answered correctly’ percent of less than 67%.  A table (table 6) was created to 
present the actual question, with the directions as they are given on the final exam.  The 
combined percent of students who answered correctly was included, and instructors were 
asked to give feedback on whether the topic should be omitted, the question should be 
omitted, the question should be kept but altered in some way, with reasoning/comments 
space. 
 
The table was sent via email to the Mathematics Department, asking that anyone who has 
taught the class/es in the last year to please respond.  6 responses were gathered, and the 
responses will be considered by the team.  Over the summer, based on interviews of teachers, 
interested teachers will work with the coordinator on revising the final exam.  Changes to the 
CARP will be considered, as well as suggestions for teaching the content most at issue.  The 
results of these discussions will be shared with all teachers assigned to teach these courses in 
the fall semester, 2011. 
 
Recommendation 
 
Follow up with individual courses, MA 096 specifically, to address questions missed most in the 
individual classes will be considered over summer.  Of particular interest is the difference when 
one of the two courses scored differently on a particular objective, such as Table 4, question 
#16 and #17, the MA 097 answered correctly less often than the MA 096.  What the difference 
is would be worth noting. 
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Tables 1 - 5: Item Analysis Results, MA 096, 097 and combined. 
Explanation of table: 
Column 1 is the question number (15 or 35 questions) from the part of the final exam. Column 2 is the 
Student Learning Objective (SLO) based on the code from the Course Document (CARP).  For example, 
Table 1: 68 MA 096 students took this version, of these; column 3 shows the number of students 
answering the question correctly and column 4 shows the percent who answered correctly.  The next two 
columns are the number and percent of MA 097 students taking version 1, part 1 of this part of the final 
exam, and the last two columns combine for the total of all MA 096 and 097 students.  The highlighted 
rows indicate the questions that were answered correctly by less than 70% of students taking this test.  It 
can be seen that more MA 096 students miss questions than MA 097, but that both missed question 4 and 
15, objectives 9E and 9G the most.  For Part 2 of the final exam, only three Version 3 tests were given, so 
a table is not included. 
 
 
Table 1 Part 1, No Calculator allowed, Version 1 

 
  

Final 
Exam 

 
Part 1 

No-
calculator 

    MA 096 and MA 097  and MA096,097 combined 
   

Version 1 
 

MA096 % answered MA 097 
% 

answered combined 
% 

answered 
Question 

# SLO n = 68 correctly n = 182 correctly 250 correctly 

1 3F 51 75.0% 149 81.9% 200 80.0% 
2 9C 57 83.8% 162 89.0% 219 87.6% 
3 1G 59 86.8% 162 89.0% 221 88.4% 
4 9E 26 38.2% 107 58.8% 133 53.2% 
5 2I 61 89.7% 162 89.0% 223 89.2% 
6 1G 63 92.6% 165 90.7% 228 91.2% 
7 2F 55 80.9% 152 83.5% 207 82.8% 
8 9B 34 50.0% 140 76.9% 174 69.6% 
9 2I 53 77.9% 133 73.1% 186 74.4% 

10 9A 52 76.5% 150 82.4% 202 80.8% 
11 9E 46 67.6% 135 74.2% 181 72.4% 
12 9G 57 83.8% 157 86.3% 214 85.6% 
13 3H 46 67.6% 135 74.2% 181 72.4% 
14 3H 44 64.7% 141 77.5% 185 74.0% 
15 9G 45 66.2% 127 69.8% 172 68.8% 
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Table 2: Part 1, No Calculator allowed, Version 2 
 

MA 097 
Final 
Exam  Part 1 No-calculator 

    MA 096 and MA 097  and MA096,097 combined 
   

Version 2 
  

% answered 
 

% 
answered 

 

% 
answered 

Question # SLO n = 29 correctly n = 58 correctly n=87 correctly 
1 3F 20 69.0% 50 86.2% 70 80.5% 
2 1G 24 82.8% 53 91.4% 77 88.5% 
3 9E 16 55.2% 42 72.4% 58 66.7% 
4 9E 18 62.1% 49 84.5% 67 77.0% 
5 9E 18 62.1% 50 86.2% 68 78.2% 
6 9B 17 58.6% 47 81.0% 64 73.6% 
7 2I 11 37.9% 28 48.3% 39 44.8% 
8 2E 22 75.9% 39 67.2% 61 70.1% 
9 9D 26 89.7% 49 84.5% 75 86.2% 

10 2H 23 79.3% 47 81.0% 70 80.5% 
11 9A 20 69.0% 41 70.7% 61 70.1% 
12 3H 19 65.5% 45 77.6% 64 73.6% 
13 9G 27 93.1% 48 82.8% 75 86.2% 
14 3H 22 75.9% 38 65.5% 60 69.0% 
15 9G 19 65.5% 47 81.0% 66 75.9% 

         
Table 3: Part 1, No Calculator allowed, Version 3 

MA 097 
Final 
Exam  Part 1 No-calculator 

    MA 096 and MA 097  and MA096,097 combined 
   Version 3 

  
% answered 

 
% answered 

 
% answered 

Question # SLO n = 5 correctly n = 6 correctly n = 11 correctly 
1 3F 4 80.0% 5 83.3% 9 81.8% 
2 2E 4 80.0% 1 16.7% 5 45.5% 
3 9B 3 60.0% 5 83.3% 8 72.7% 
4 9A 5 100.0% 6 100.0% 11 100.0% 
5 9E 3 60.0% 5 83.3% 8 72.7% 
6 1G 5 100.0% 5 83.3% 10 90.9% 
7 9D 4 80.0% 5 83.3% 9 81.8% 
8 9E 3 60.0% 2 33.3% 5 45.5% 
9 2I 4 80.0% 5 83.3% 9 81.8% 

10 2I 0 0.0% 4 66.7% 4 36.4% 
11 9E 2 40.0% 5 83.3% 7 63.6% 
12 3H 4 80.0% 5 83.3% 9 81.8% 
13 9G 4 80.0% 4 66.7% 8 72.7% 
14 3H 4 80.0% 4 66.7% 8 72.7% 
15 9G 5 100.0% 6 100.0% 11 100.0% 
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Table 4: Part 2, Calculator allowed, Version 1 
 

Final 
exam Part 2 

      Version 1 
     

Combined 096 and 097 

  
 MA 096  %answered 

MA 
097 %answered   %answered 

Question 
# SLO n = 65 correctly 

n = 
185 correctly n = 250 correctly 

1 5C 27 41.5% 96 51.9% 123 49.2% 
2 4D 31 47.7% 133 71.9% 164 65.6% 
3 5D 42 64.6% 160 86.5% 202 80.8% 
4 6D 42 64.6% 152 82.2% 194 77.6% 
5 8E 54 83.1% 165 89.2% 219 87.6% 
6 4E 32 49.2% 141 76.2% 173 69.2% 
7 6D 43 66.2% 122 65.9% 165 66.0% 
8 7B 61 93.8% 167 90.3% 228 91.2% 
9 5C 55 84.6% 160 86.5% 215 86.0% 

10 4D 54 83.1% 165 89.2% 219 87.6% 
11 5C 45 69.2% 153 82.7% 198 79.2% 
12 8E 57 87.7% 158 85.4% 215 86.0% 
13 10A 42 64.6% 136 73.5% 178 71.2% 
14 10B 48 73.8% 147 79.5% 195 78.0% 
15 8A 32 49.2% 130 70.3% 162 64.8% 
16 10D 40 61.5% 86 46.5% 126 50.4% 
17 10G 50 76.9% 118 63.8% 168 67.2% 
18 6B 54 83.1% 160 86.5% 214 85.6% 
19 8D 63 96.9% 175 94.6% 238 95.2% 
20 8D 60 92.3% 171 92.4% 231 92.4% 
21 5B 41 63.1% 156 84.3% 197 78.8% 
22 5B 49 75.4% 144 77.8% 193 77.2% 
23 7A 55 84.6% 159 85.9% 214 85.6% 
24 6D 55 84.6% 124 67.0% 179 71.6% 
25 6C 51 78.5% 135 73.0% 186 74.4% 
26 6C 50 76.9% 150 81.1% 200 80.0% 
27 7F 34 52.3% 125 67.6% 159 63.6% 
28 7C 59 90.8% 158 85.4% 217 86.8% 
29 7E 61 93.8% 166 89.7% 227 90.8% 
30 5B 20 30.8% 101 54.6% 121 48.4% 
31 7C 43 66.2% 133 71.9% 176 70.4% 
32 7C 37 56.9% 130 70.3% 167 66.8% 
33 7G 52 80.0% 139 75.1% 191 76.4% 
34 7B 36 55.4% 135 73.0% 171 68.4% 
35 4B 52 80.0% 169 91.4% 221 88.4% 
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Table 5: Part 2, Calculator allowed, Version 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final 
exam Part 2 

  
 

   Version 2 
   

 
   

  
    

Combined 096 and 097 

  
 MA 096  %answered 

MA 
097 %answered   %answered 

Q # SLO n = 23 correctly n = 52 correctly n = 75 correctly 
1 7 B 22 95.7% 50 96.2% 72 96.0% 
2 6 D 10 43.5% 40 76.9% 50 66.7% 
3 8 E 19 82.6% 47 90.4% 66 88.0% 
4 6 D  17 73.9% 36 69.2% 53 70.7% 
5 8 E 21 91.3% 48 92.3% 69 92.0% 
6 5 C 17 73.9% 43 82.7% 60 80.0% 
7 4 E 15 65.2% 38 73.1% 53 70.7% 
8 4 E 13 56.5% 41 78.8% 54 72.0% 
9 4 D 21 91.3% 48 92.3% 69 92.0% 
10 5 C 21 91.3% 51 98.1% 72 96.0% 
11 6 D 4 17.4% 5 9.6% 9 12.0% 
12 5 D 18 78.3% 47 90.4% 65 86.7% 
13 5 C 17 73.9% 45 86.5% 62 82.7% 
14 7 B 6 26.1% 29 55.8% 35 46.7% 
15 7 B 16 69.6% 45 86.5% 61 81.3% 
16 7 C 17 73.9% 42 80.8% 59 78.7% 
17 7 F 18 78.3% 41 78.8% 59 78.7% 
18 5 B 14 60.9% 16 30.8% 30 40.0% 
19 7E 23 100.0% 48 92.3% 71 94.7% 
20 6 C 21 91.3% 45 86.5% 66 88.0% 
21 6 C 21 91.3% 32 61.5% 53 70.7% 
22 7 C 20 87.0% 46 88.5% 66 88.0% 
23 8 A 22 95.7% 50 96.2% 72 96.0% 
24 6 B 14 60.9% 39 75.0% 53 70.7% 
25 8 D 16 69.6% 41 78.8% 57 76.0% 
26 8 D 23 100.0% 51 98.1% 74 98.7% 
27 10 D 14 60.9% 28 53.8% 42 56.0% 
28 10 C 21 91.3% 49 94.2% 70 93.3% 
29 7 G  18 78.3% 43 82.7% 61 81.3% 
30 7 A 20 87.0% 50 96.2% 70 93.3% 
31 10 B 20 87.0% 45 86.5% 65 86.7% 
32 4 B 22 95.7% 45 86.5% 67 89.3% 
33 5 B 15 65.2% 42 80.8% 57 76.0% 
34 5 B 16 69.6% 45 86.5% 61 81.3% 
35 10 A 20 87.0% 35 67.3% 55 73.3% 
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Table 6: Sample of survey given to instructors 
 
Objective, percent who answered correctly, and question 
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9E: Order of operations with signed numbers (53.2% correct) 
Perform the indicated operations in the proper order. 

 

2 + 24 ÷ −3
8 − −4( )  

    

9G: Scientific Notation  
(68.8% correct) 
Write in scientific notation. 
0.000003 

    

2H: Addition of mixed numbers and fractions  (44.8% 
correct) 

 

19
3
7

+ 3
16
21 

    

9E: Order of operations with signed numbers  (45.5% 
correct) 

 

−3+ 2 × −6( )
−6 + −4( )  

    

2I: Subtraction of mixed numbers and fractions  (36.6% 
correct) 

10) 
24
17

8
313 −

 

    

5C Solving percent problems using proportions or equations    
(49.2%) 
Solve. 
What percent of 25 is 40? 

    

6D Applications of measurement    (66%) 
Solve. 
While visiting Canada, Luke’s grandparents put 68 liters of gas in 
their motor home.  How many gallons was this?  (Round to the 
nearest gallon.) 

    

10D Solving linear equations using the multiplication 
property of equality   (50.4%) 
Solve for the variable. 

16) 

 

−
4
9

x =
5
6

 

    

7F Pythagorean theorem (63.6%) 
Find the unknown side of the right triangle. 
 
  
 

    

5B conversion among percents, fractions and decimal 
notation (48.8%) 
Write the following percent as a fraction in simplified form.   

 

87
1
2

% 
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6D Applications of measurement     (12%) 
Solve. 
11) Megan can walk 0.22 miles in 5 minutes.  How far can 
Megan walk in 2 hours?  (Round to the nearest tenth if 
necessary.) 

    

7B Perimeters of plane figures   (46.7%) 
Find the perimeter.  
 A parallelogram with sides measuring 8 yds. and height 
measuring 6 yds. 

    

5B conversion among percents, fractions and decimal 
notation (40%) 
18) Write the following percent as a fraction in simplified 

form. 

 

14
2
7

% 

    

 
 
 



Appendix G2Item analysis MA 096 and MA 097 Item analysis MA 096 and MA 097
Fall 2011 combined results Fall 2010 combined results

Part 1 MA 096 MA 097 Combined MA 096 MA 097 Combined
Version 1 n= 72 n= 123 n = 195 n = 68 n = 182 n = 250 Obj
Objective Q# Total total % total total % total total % Total % total % total %

3F 1 57 79.2% 95 77.2% 152 77.9% 51 75.0% 149 81.9% 200 80.0% 3F
9C 2 61 84.7% 107 87.0% 168 86.2% 57 83.8% 162 89.0% 219 87.6% 9C
1G 3 67 93.1% 114 92.7% 181 92.8% 59 86.8% 162 89.0% 221 88.4% 1G
9E 4 36 50.0% 69 56.1% 105 53.8% 26 38.2% 107 58.8% 133 53.2% 9E
2I 5 68 94.4% 116 94.3% 184 94.4% 61 89.7% 162 89.0% 223 89.2% 2I
1G 6 66 91.7% 119 96.7% 185 94.9% 63 92.6% 165 90.7% 228 91.2% 1G
2F 7 55 76.4% 110 89.4% 165 84.6% 55 80.9% 152 83.5% 207 82.8% 2F
9B 8 52 72.2% 97 78.9% 149 76.4% 34 50.0% 140 76.9% 174 69.6% 9B
2I 9 45 62.5% 73 59.3% 118 60.5% 53 77.9% 133 73.1% 186 74.4% 2I
9A 10 46 63.9% 91 74.0% 137 70.3% 52 76.5% 150 82.4% 202 80.8% 9A
9E 11 47 65.3% 90 73.2% 137 70.3% 46 67.6% 135 74.2% 181 72.4% 9E
9G 12 63 87.5% 107 87.0% 170 87.2% 57 83.8% 157 86.3% 214 85.6% 9G
3H 13 55 76.4% 97 78.9% 152 77.9% 46 67.6% 135 74.2% 181 72.4% 3H
3H 14 53 73.6% 95 77.2% 148 75.9% 44 64.7% 141 77.5% 185 74.0% 3H
9G 15 43 59.7% 89 72.4% 132 67.7% 45 66.2% 127 69.8% 172 68.8% 9G

Fall 2011 Fall 2010 
Part 1 MA 096 MA 097 Combined MA 096 MA 097 Combined

Version 2 n= 29 n= 30 n = 59 n = 29 n = 58 n = 87 Obj
Objective Q# Total total % total total % total % total Total % total % total %

3F 1 19 65.5% 25 83.3% 44 74.6% 20 69.0% 50 86.2% 70 80.5% 3F
1G 2 25 86.2% 29 96.7% 54 91.5% 24 82.8% 53 91.4% 77 88.5% 1G
9E 3 20 69.0% 20 66.7% 40 67.8% 16 55.2% 42 72.4% 58 66.7% 9E
9E 4 20 69.0% 28 93.3% 48 81.4% 18 62.1% 49 84.5% 67 77.0% 9E
9E 5 19 65.5% 25 83.3% 44 74.6% 18 62.1% 50 86.2% 68 78.2% 9E
9B 6 19 65.5% 24 80.0% 43 72.9% 17 58.6% 47 81.0% 64 73.6% 9B
2I 7 15 51.7% 14 46.7% 29 49.2% 11 37.9% 28 48.3% 39 44.8% 2I
2E 8 20 69.0% 26 86.7% 46 78.0% 22 75.9% 39 67.2% 61 70.1% 2E
9D 9 26 89.7% 29 96.7% 55 93.2% 26 89.7% 49 84.5% 75 86.2% 9D
2H 10 23 79.3% 22 73.3% 45 76.3% 23 79.3% 47 81.0% 70 80.5% 2H
9A 11 23 79.3% 27 90.0% 50 84.7% 20 69.0% 41 70.7% 61 70.1% 9A
3H 12 26 89.7% 27 90.0% 53 89.8% 19 65.5% 45 77.6% 64 73.6% 3H
9G 13 22 75.9% 28 93.3% 50 84.7% 27 93.1% 48 82.8% 75 86.2% 9G
3H 14 25 86.2% 20 66.7% 45 76.3% 22 75.9% 38 65.5% 60 69.0% 3H
9G 15 23 79.3% 20 66.7% 43 72.9% 19 65.5% 47 81.0% 66 75.9% 9G
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Fall 2011 Fall 2010 
Part 1 MA 096 MA 097 Combined MA 096 MA 097 Combined
Version 3 version 3

n= 3 n= 5 n = 8 n = 5 n = 6 n = 11 Obj
Objective Q# Total total % total total % total total % Total % total % total %

3F 1 1 33.3% 2 40.0% 3 37.5% 4 80.0% 5 83.3% 9 81.8% 3F
2E 2 1 33.3% 2 40.0% 3 37.5% 4 80.0% 1 16.7% 5 45.5% 2E
9B 3 2 66.7% 4 80.0% 6 75.0% 3 60.0% 5 83.3% 8 72.7% 9B
9A 4 3 100.0% 4 80.0% 7 87.5% 5 100.0% 6 100.0% 11 100.0% 9A
9E 5 3 100.0% 4 80.0% 7 87.5% 3 60.0% 5 83.3% 8 72.7% 9E
1G 6 3 100.0% 4 80.0% 7 87.5% 5 100.0% 5 83.3% 10 90.9% 1G
9D 7 3 100.0% 5 100.0% 8 100.0% 4 80.0% 5 83.3% 9 81.8% 9D
9E 8 2 66.7% 1 20.0% 3 37.5% 3 60.0% 2 33.3% 5 45.5% 9E
2I 9 2 66.7% 3 60.0% 5 62.5% 4 80.0% 5 83.3% 9 81.8% 2I
2I 10 3 100.0% 5 100.0% 8 100.0% 0 0.0% 4 66.7% 4 36.4% 2I
9E 11 2 66.7% 4 80.0% 6 75.0% 2 40.0% 5 83.3% 7 63.6% 9E
3H 12 3 100.0% 5 100.0% 8 100.0% 4 80.0% 5 83.3% 9 81.8% 3H
9G 13 2 66.7% 4 80.0% 6 75.0% 4 80.0% 4 66.7% 8 72.7% 9G
3H 14 3 100.0% 3 60.0% 6 75.0% 4 80.0% 4 66.7% 8 72.7% 3H
9G 15 2 66.7% 5 100.0% 7 87.5% 5 100.0% 6 100.0% 11 100.0% 9G
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Item analysis MA 096 and MA 097
Part 2 MA 096 Fall 2011 
Version 1 MA 097 Combined

n= 84 n= 108 n = 192
Objective Q# Total total % total total % total % total

5C 1 35 41.7% 59 54.6% 94 49.0%
4D 2 41 48.8% 75 69.4% 116 60.4%
5D 3 59 70.2% 98 90.7% 157 81.8%
6D 4 47 56.0% 91 84.3% 138 71.9%
8E 5 69 82.1% 98 90.7% 167 87.0%
4E 6 49 58.3% 94 87.0% 143 74.5%
6D 7 47 56.0% 78 72.2% 125 65.1%
7B 8 71 84.5% 104 96.3% 175 91.1%
5C 9 65 77.4% 99 91.7% 164 85.4%
4D 10 65 77.4% 101 93.5% 166 86.5%
5C 11 61 72.6% 95 88.0% 156 81.3%
8E 12 60 71.4% 103 95.4% 163 84.9%

10A 13 59 70.2% 86 79.6% 145 75.5%
10B 14 53 63.1% 89 82.4% 142 74.0%
8A 15 38 45.2% 78 72.2% 116 60.4%

10D 16 35 41.7% 55 50.9% 90 46.9%
10G 17 61 72.6% 99 91.7% 160 83.3%
6B 18 60 71.4% 97 89.8% 157 81.8%
8D 19 74 88.1% 107 99.1% 181 94.3%
8D 20 74 88.1% 108 100.0% 182 94.8%
5B 21 49 58.3% 89 82.4% 138 71.9%
5B 22 57 67.9% 93 86.1% 150 78.1%
7A 23 58 69.0% 92 85.2% 150 78.1%
6D 24 54 64.3% 85 78.7% 139 72.4%
6C 25 62 73.8% 95 88.0% 157 81.8%
6C 26 67 79.8% 97 89.8% 164 85.4%
7F 27 41 48.8% 69 63.9% 110 57.3%
7C 28 68 81.0% 93 86.1% 161 83.9%
7E 29 68 81.0% 104 96.3% 172 89.6%
5B 30 30 35.7% 54 50.0% 84 43.8%
7C 31 49 58.3% 78 72.2% 127 66.1%
7C 32 53 63.1% 87 80.6% 140 72.9%
7G 33 59 70.2% 93 86.1% 152 79.2%
7B 34 59 70.2% 89 82.4% 148 77.1%
4B 35 51 60.7% 96 88.9% 147 76.6%



Appendix G3

Fall 2011 Part 2 MA 096 MA 097 Combined
Version 2

n= 28 n= 21 n = 49
Objective Q# Total total % total total % total total %

7 B 1 26 92.9% 20 95.2% 46 93.9%
6 D 2 16 57.1% 15 71.4% 31 63.3%
8 E 3 26 92.9% 20 95.2% 46 93.9%
6 D 4 19 67.9% 17 81.0% 36 73.5%
8 E 5 27 96.4% 19 90.5% 46 93.9%
5 C 6 25 89.3% 13 61.9% 38 77.6%
4 E 7 25 89.3% 19 90.5% 44 89.8%
4 E 8 12 42.9% 15 71.4% 27 55.1%
4 D 9 26 92.9% 19 90.5% 45 91.8%
5 C 10 28 100.0% 19 90.5% 47 95.9%
6 D 11 9 32.1% 4 19.0% 13 26.5%
5 D 12 26 92.9% 21 100.0% 47 95.9%
5 C 13 24 85.7% 13 61.9% 37 75.5%
7 B 14 25 89.3% 14 66.7% 39 79.6%
7 B 15 26 92.9% 21 100.0% 47 95.9%
7 C 16 20 71.4% 16 76.2% 36 73.5%
7 F 17 22 78.6% 19 90.5% 41 83.7%
5 B 18 14 50.0% 7 33.3% 21 42.9%
7E 19 26 92.9% 21 100.0% 47 95.9%
6 C 20 26 92.9% 19 90.5% 45 91.8%
6 C 21 22 78.6% 15 71.4% 37 75.5%
7 C 22 27 96.4% 16 76.2% 43 87.8%
8 A 23 25 89.3% 21 100.0% 46 93.9%
6 B 24 23 82.1% 19 90.5% 42 85.7%
8 D 25 21 75.0% 19 90.5% 40 81.6%
8 D 26 27 96.4% 21 100.0% 48 98.0%

10 D 27 19 67.9% 18 85.7% 37 75.5%
10 C 28 24 85.7% 19 90.5% 43 87.8%
7 G 29 24 85.7% 21 100.0% 45 91.8%
7 A 30 26 92.9% 19 90.5% 45 91.8%

10 B 31 24 85.7% 18 85.7% 42 85.7%
4 B 32 24 85.7% 17 81.0% 41 83.7%
5 B 33 18 64.3% 18 85.7% 36 73.5%
5 B 34 20 71.4% 15 71.4% 35 71.4%

10 A 35 22 78.6% 18 85.7% 40 81.6%
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Fall 2011 Part 2 MA 096 MA 097 Combined
Version 3

n= 2 n= 22 total % n = 24 total %
Objective Q# Total total % total total

8C 1 2 100.0% 17 77.3% 19 79.2%
10B 2 2 100.0% 19 86.4% 21 87.5%
5D 3 0 0.0% 21 95.5% 21 87.5%
5C 4 2 100.0% 18 81.8% 20 83.3%
6D 5 2 100.0% 21 95.5% 23 95.8%
6D 6 2 100.0% 20 90.9% 22 91.7%
8E 7 2 100.0% 17 77.3% 19 79.2%
7C 8 0 0.0% 13 59.1% 13 54.2%
5C 9 1 50.0% 20 90.9% 21 87.5%
8E 10 2 100.0% 21 95.5% 23 95.8%
4E 11 1 50.0% 18 81.8% 19 79.2%
7B 12 2 100.0% 21 95.5% 23 95.8%
6D 13 1 50.0% 9 40.9% 10 41.7%
4D 14 2 100.0% 21 95.5% 23 95.8%
5C 15 2 100.0% 21 95.5% 23 95.8%
4E 16 1 50.0% 21 95.5% 22 91.7%
7E 17 2 100.0% 22 100.0% 24 100.0%
5B 18 0 0.0% 11 50.0% 11 45.8%
6B 19 2 100.0% 21 95.5% 23 95.8%
8D 20 2 100.0% 22 100.0% 24 100.0%
8D 21 2 100.0% 22 100.0% 24 100.0%
5B 22 2 100.0% 20 90.9% 22 91.7%
5B 23 2 100.0% 21 95.5% 23 95.8%
7A 24 1 50.0% 18 81.8% 19 79.2%
7F 25 0 0.0% 18 81.8% 18 75.0%
7A 26 2 100.0% 21 95.5% 23 95.8%

10D 27 1 50.0% 17 77.3% 18 75.0%
10G 28 1 50.0% 18 81.8% 19 79.2%
7G 29 2 100.0% 22 100.0% 24 100.0%

10A 30 1 50.0% 21 95.5% 22 91.7%
6D 31 2 100.0% 21 95.5% 23 95.8%
6C 32 2 100.0% 22 100.0% 24 100.0%
8A 33 1 50.0% 21 95.5% 22 91.7%
4B 34 2 100.0% 21 95.5% 23 95.8%
7B 35 2 100.0% 21 95.5% 23 95.8%
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Item Analysis MA 096 and Ma 097
Part 2 Fall 2010 Combined Results

Combined 096 and 097
MA 096 % MA 097 % %

SLO n = 65 correctly n = 185 correctly n = 250 correctly
5C 27 41.5% 96 51.9% 123 49.2%
4D 31 47.7% 133 71.9% 164 65.6%
5D 42 64.6% 160 86.5% 202 80.8%
6D 42 64.6% 152 82.2% 194 77.6%
8E 54 83.1% 165 89.2% 219 87.6%
4E 32 49.2% 141 76.2% 173 69.2%
6D 43 66.2% 122 65.9% 165 66.0%
7B 61 93.8% 167 90.3% 228 91.2%
5C 55 84.6% 160 86.5% 215 86.0%
4D 54 83.1% 165 89.2% 219 87.6%
5C 45 69.2% 153 82.7% 198 79.2%
8E 57 87.7% 158 85.4% 215 86.0%

10A 42 64.6% 136 73.5% 178 71.2%
10B 48 73.8% 147 79.5% 195 78.0%
8A 32 49.2% 130 70.3% 162 64.8%

10D 40 61.5% 86 46.5% 126 50.4%
10G 50 76.9% 118 63.8% 168 67.2%
6B 54 83.1% 160 86.5% 214 85.6%
8D 63 96.9% 175 94.6% 238 95.2%
8D 60 92.3% 171 92.4% 231 92.4%
5B 41 63.1% 156 84.3% 197 78.8%
5B 49 75.4% 144 77.8% 193 77.2%
7A 55 84.6% 159 85.9% 214 85.6%
6D 55 84.6% 124 67.0% 179 71.6%
6C 51 78.5% 135 73.0% 186 74.4%
6C 50 76.9% 150 81.1% 200 80.0%
7F 34 52.3% 125 67.6% 159 63.6%
7C 59 90.8% 158 85.4% 217 86.8%
7E 61 93.8% 166 89.7% 227 90.8%
5B 20 30.8% 101 54.6% 121 48.4%
7C 43 66.2% 133 71.9% 176 70.4%
7C 37 56.9% 130 70.3% 167 66.8%
7G 52 80.0% 139 75.1% 191 76.4%
7B 36 55.4% 135 73.0% 171 68.4%
4B 52 80.0% 169 91.4% 221 88.4%
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Fall 2010 Combined Results
Combined 096 and 097

MA 096 %answered MA 097 %answered %answered
SLO n = 23 correctly n = 52 correctly n = 75 correctly
7 B 22 95.7% 50 96.2% 72 96.0%
6 D 10 43.5% 40 76.9% 50 66.7%
8 E 19 82.6% 47 90.4% 66 88.0%
6 D 17 73.9% 36 69.2% 53 70.7%
8 E 21 91.3% 48 92.3% 69 92.0%
5 C 17 73.9% 43 82.7% 60 80.0%
4 E 15 65.2% 38 73.1% 53 70.7%
4 E 13 56.5% 41 78.8% 54 72.0%
4 D 21 91.3% 48 92.3% 69 92.0%
5 C 21 91.3% 51 98.1% 72 96.0%
6 D 4 17.4% 5 9.6% 9 12.0%
5 D 18 78.3% 47 90.4% 65 86.7%
5 C 17 73.9% 45 86.5% 62 82.7%
7 B 6 26.1% 29 55.8% 35 46.7%
7 B 16 69.6% 45 86.5% 61 81.3%
7 C 17 73.9% 42 80.8% 59 78.7%
7 F 18 78.3% 41 78.8% 59 78.7%
5 B 14 60.9% 16 30.8% 30 40.0%
7E 23 100.0% 48 92.3% 71 94.7%
6 C 21 91.3% 45 86.5% 66 88.0%
6 C 21 91.3% 32 61.5% 53 70.7%
7 C 20 87.0% 46 88.5% 66 88.0%
8 A 22 95.7% 50 96.2% 72 96.0%
6 B 14 60.9% 39 75.0% 53 70.7%
8 D 16 69.6% 41 78.8% 57 76.0%
8 D 23 100.0% 51 98.1% 74 98.7%

10 D 14 60.9% 28 53.8% 42 56.0%
10 C 21 91.3% 49 94.2% 70 93.3%
7 G 18 78.3% 43 82.7% 61 81.3%
7 A 20 87.0% 50 96.2% 70 93.3%

10 B 20 87.0% 45 86.5% 65 86.7%
4 B 22 95.7% 45 86.5% 67 89.3%
5 B 15 65.2% 42 80.8% 57 76.0%
5 B 16 69.6% 45 86.5% 61 81.3%

10 A 20 87.0% 35 67.3% 55 73.3%
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Fall 2010 Combined Results

Version 3 96 97 total %
Q # Obj 2 1 3

1 8C 2 1 3 100.0%
2 10B 2 1 3 100.0%
3 5D 1 1 2 66.7%
4 5C 2 0 2 66.7%
5 6D 2 0 2 66.7%
6 6D 2 0 2 66.7%
7 8E 2 1 3 100.0%
8 7C 0 1 1 33.3%
9 5C 2 1 3 100.0%

10 8E 2 1 3 100.0%
11 4E 1 1 2 66.7%
12 7B 2 1 3 100.0%
13 6D 1 0 1 33.3%
14 4D 2 1 3 100.0%
15 5C 2 1 3 100.0%
16 4E 1 0 1 33.3%
17 7E 2 1 3 100.0%
18 5B 1 1 2 66.7%
19 6B 1 1 2 66.7%
20 8D 2 1 3 100.0%
21 8D 2 1 3 100.0%
22 5B 2 1 3 100.0%
23 5B 2 0 2 66.7%
24 7A 2 1 3 100.0%
25 7F 2 1 3 100.0%
26 7A 2 1 3 100.0%
27 10D 2 1 3 100.0%
28 10G 2 1 3 100.0%
29 7G 2 1 3 100.0%
30 10A 2 0 2 66.7%
31 6D 2 1 3 100.0%
32 6C 2 1 3 100.0%
33 8A 1 1 2 66.7%
34 4B 0 1 1 33.3%
35 7B 2 1 3 100.0%
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MA 096/097 
Fall 2010 vs. Fall 2011 
 
Part 1 Version 1: 
 
#8:  Increased from 69.6% to 76.4%  
 
 −5.1− (−8.1) 
 
 
 
#9:  Decreased from 70.4% to 60.5% 
 
 13 1

5
− 2 13

25
 

 
 
 
#10:  Decreased from 80.8% to 70.3% 
 
 5

12
+ (−1

5
) 

 
 
 
Part 2 Version 1: 
 
#17:  Increased from 67.2% to 83.3% 
 Evaluate √164 (round to the nearest thousandth if necessary) 
  
 
#23:  Decreased from 85.6% to 78.1% 
 
 Change to a percent:  14

4
 

 
#25:  Increased from 74.4% to 81.8% 
 
 Pythagorean theorem – finding one of the legs 
 
 
#34:  Increased from 68.4% to 77.1% 
 
 Write as a unit rate:  330 miles for 6 hours 
 
 
#35:  Decreased from 88.4% to 76.6% 
 
 Find the perimeter:  A trapezoid with sides measuring 28 cm, 18 cm, 34, cm, and 18 cm. 
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 MA 095 Item Analysis Fall 2011 
 Questions n = 321 

 
Questions n = 97 

 Version 1 % correct 
 

Version 2 % correct 
 I  A 1 94.4%   1 97.9% 
I   H 2 91.0%   2 93.8% 

I  C,  I  B 3 96.6%   3 95.9% 
I  H 4 36.4%   4 47.4% 
I  D 5 92.2%   5 86.6% 
I  E 6 96.9%   6 96.9% 
I  G 7 91.9%   7 96.9% 
I  H 8 96.3%   8 89.7% 

II  D 9 87.9%   9 91.8% 
?  II  B 10 90.0%   10 91.8% 

II  B 11 89.1%   11 84.5% 
II  E 12 87.9%   12 88.7% 
II  F 13 97.5%   13 96.9% 
II  J 14 77.9%   14 71.1% 
II  E 15 88.8%   15 93.8% 
II  F 16 62.6%   16 79.4% 

 II  K 17 40.2%   17 63.9% 
II  G, II I or H 18 96.3%   18 93.8% 

II  H 19 86.3%   19 89.7% 
II  H 20 91.6%   20 84.5% 
II   I 21 72.6%   21 76.3% 
II  K 22 81.6%   22 72.2% 
II  K 23 57.6%   23 68.0% 

III  A 24 87.9%   24 87.6% 
III  H 25 76.6%   25 69.1% 
III  E 26 93.1%   26 91.8% 
III  F 27 83.2%   27 91.8% 
III  G 28 77.9%   28 73.2% 
III  H 29 78.5%   29 80.4% 

III   H? 30 81.9%   30 78.4% 
III   I 31 88.5%   31 91.8% 
III  J 32 20.9%   32 33.0% 

IV  A   33 38.3%  IV E 33 78.4% 
IV   B 34 79.4%   34 68.0% 
IV  B 35 49.2%   35 68.0% 

IV  B? 36 88.5%   36 93.8% 
IV  C 37 77.3%   37 99.0% 
IV  D 38 60.7%   38 81.4% 
IV  E 39 81.3%   39 63.9% 
IV  E 40 89.4%   40 81.4% 
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Questions missed more than 30% (less than 70% correct) 

 

Version 1: 

4) The state of Colorado is approximately the shape of a rectangle.  Its length 

 is 388 mi and its width is 269 miles. Approximate the total area of  

Colorado by rounding the length and width to the nearest hundred. 

4) __________  

        Answer 

Version 2:  

4) A parcel of land has a width of 132 yd and a length of 149 yd. Approximate the 
total area by rounding each dimension to the nearest ten. 

 

4) __________  

        Answer 

Version 1:  

16) Divide and simplify the answer to lowest terms.  Write the answer as a fraction or 
whole number. 

          

5 74 2
16 8

÷
      

16) __________ 

        Answer 

Version 1: 

 

 

 

 

Version 2:  

 

 

 

 

Version 1: 

17) 
A landowner has  

9
4
 acres of land.  She plans to sell 1

3
 of the land.  How much land 

will she sell?  Write the answer as a fraction simplified to lowest terms or as a 
whole number if possible. 

17) __________ 

        Answer 

17) Richard’s estate is to be split equally among his three children. If his estate is 

worth 
4
31$  million, how much will each child inherit. Write the answer as a 

fraction or mixed number. 

17) __________ 

        Answer 
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23) 

A 
116
2

 ft wire is cut into 8 pieces of equal length. How long is each piece? Write 

your answer as a whole number, mixed number or fraction simplified to lowest 
terms. 
 

23) __________ 

        Answer 

Version 2:  

23) 
A 

2
11  pound cheese cake is cut into 8 pieces. How much does each piece weigh? 

Write your answer as a whole number, mixed number or fraction simplified to 
lowest terms. 
 

23) __________ 

        Answer 

Version 2:  

25) Write the decimal equivalent for the following. Use the repeat bar if appropriate.  

          
18
5

  
 

 

25) __________ 

        Answer 

Version 1: 

32) 
 

Bruce decides to share his 6 inch sub sandwich. After he gives one fourth to 
Dennis, how many inches of the sub sandwich are left?  

32) __________ 

        Answer 

Version 2:  

32) 
 

Monika lives 9 miles from the mall. If she drives from her apartment to the mall 
and stops to buy gas one third of the way there, how far is the mall from the gas 
station she stopped at? 

32) __________ 

        Answer 

Version 1: 

 

 

 

 

 

 

 

 

33)   33) __________ 

        Answer 
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Version 2:  

34) What is the unit cost for Raid Ant and Roach spray valued at $9.00 for 30 oz? 
Round to the nearest cent.  

34) __________ 

        Answer 

Version 1: 

 

 

 

 

Version 2:  

 

 

 

Version 1: 

 

 

 

 

 

Version 2:  

 

 

 

 

 

 

 

 

 

35) 

 

Write as a rate simplified to lowest terms.  

255 miles per 6 hours. 

35) __________ 

        Answer 

35) 

 

Write as a rate simplified to lowest terms.  

640 trees on 12 acres. 

35) __________ 

        Answer 

38 

 

 

 

Solve the proportion.  Round to the nearest hundredth if necessary. 

    
6
n

 = 
7
36   

 

38) __________ 

        Answer 

39) 

 

 

 

Solve. 

A computer can download 1.6 Megabytes in 2.5 minutes. How long will it take to 
download a 4.8 Megabyte file? 

39) __________ 

        Answer 
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Report from tally to faculty panel meeting to discuss results: 

Comments regarding the answers given, and noted issues 

#1:  commonly misspelled words and misuse of ‘and’ 

#2: adding incorrectly more often, occasionally noticed wrong operation, like multiply instead of add, partial credit if 
addition in the wrong order, some gave full credit.  

#3: subtracting wrong (borrowing issues, copy the check instead of the answer.   

#4:  some students just find the exact answer, some find the actual answer, then round.  Rounding first led to many errors 
multiplying with a lot of zeros.  I paid more attention to this one, because I expected it to be an issue early in the process. 
Grading was not consistent in terms of the label, should it be -1, or -2.  Also noted some commas misplaced. Some accepted 
as correct, others considered it partial credit type of error. 

#6: high rate of correct long division on these 

#7:  V1, more people got wrong (not a lot), adding first then multiplying, where V2 has parentheses, may not be ‘same level’ 
of difficulty. 

#8: V2 had a lot more words in it. Success about the same though. 

#10: Most common errors appeared to be not getting all the way to all prime numbers, a few listed rather than multiplied 
(and some got partial credit others did not for this), once in a while I noticed them treating 355 like 35 * 3 

#11: mostly not getting all the way simplified.  Some gave partial credit for this. 

#12: noting of note, 10 does not equal 1/10 

#14: Order of operations, with fractions. V2 slightly fewer correct, the symbol for multiply is not placed there, may be in the 
text. 

#15: V1 a bit lower than V2, may be due to V2 more often being the re-take, but not always. 

#16: Issue on V1: some answers, 32/22, 1 33/46, 3/23, 271/179, 4, 1 9/23, One was looked at more closely, the student did 
improper as 69/16 and 8/23, then canceled, had 64/23, canceled again because the work showed that 23*3=64 and 
23*2=46, getting 3/1 which was then written as 3 in the answer blank.  There were a few more correctly done division of 
mixed numbers on V2, common incorrect answers included 171/27 and 6 14/27, one had 132 as the answer. 

#17: V1, 9/4 acres, sell 1/3 of the land, how much will be sold.  Lots and Lots of wrong nasers. 1 11/12, 3/2, 23/12, ¼, 6 ¾, 2 
7/12, 31/12, I stopped recording.  V2 has split $1 ¾ million to split among three children, how much will each get?  Very 
common to see partial credit for not having the label ‘million’, one person answered $600,000 (which could be close if 
rounded up!) 

#18: .4, 4/10, 2/5, 4 tenths…all correct? Most gave some kind of credit, but the grading was all over the place.  Maybe we 
don’t need this one? Replace with an actual problem?  (high percent correct anyway?) 

On the other hand, people who missed this one wrote things like 1/10 = 10, or 94/ -1/3 = 8, or 3/5 + 4/5 = 9/5, when we 
really were trying to see if they understood that the label and fraction are kind of the same thing….if we want to add, we 
must add the same kind/size of things… 
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#21: V1: some answers, 3 3/7, 4 3/7, 3 ½, 2 5/7, 3 6/7, 4 2/7, 4 5/14, 56 5/14   

#22: again, lots of different answers 

#23: division application of fractions with mixed numbers. 2 1/16 pieces vs 2 1/6 ft. (label attached not necessarily the 
correct label). Some answers:  Green: 2 5/8, Beige 1 1/16, 8 ½, 132 ft. 2, 4 1/8 ft, 2 51/2, 4.125, decimal answers, (some 
correct) 

#24: not putting the ‘th’ on the value, or not giving the final place value at all, some took off points for misspelling, others 
didn’t,  Six and fourteen one hundredths (most interesting of the wrong answers) 

#25: V2 low, mistakes ranged from correct division but incorrect notation (bar not in correct position) to division errors. 

#27: multiply wrong, place decimal incorrectly, 

#28: (It’s long division) 

#29: Dividing wrong, divisor/dividend switch happened a lot.  .420420…incorrectly putting zero in the quotient, .42424242 
with the bar on the first two places, 0.24, .416 with bar only on the 6, 12.5, 0.424 with bar only on the last 4. 

#30: Green (V2) seems like it ought to be easier (5 ¾ being 5.75, vs the V1, 2 2/5) yet V2 had lower success 

#32: application of fractions, 6 inch sandwich, give one fourth away, how many inches left and 9 miles from the mall, stop 
1/3 of the way, how far is the rest of the distance? Some wrong answers: 4 in., 5 ¾ in. 1 1/4 , 1 ½, 23 /4, 2/3, V2 173, 8 2/3, 
3 mi.  It is interesting that (while some of the V2 were first try) V2 wasn’t much better, and it is probably a little easier in 
terms of computation. 

#33: V1 much lower than V2: The reason for this is probably in the reducing. Some took off all points, some gave partial 
credit.  The problem appears to be mainly in the reducing.  Suggestion: make a problem like this for both forms, but have 
the numbers be already in simplest form, test reducing in separate question?   Maybe we should be sure there is a reducing 
fraction question that gets at the issue? 

V2: should have a similar figure on both forms, IMHO. 

#34:  V2 much worse here:   

#34 and #35 will both be an issue for ALEKS testing.  ALEKS doesn’t ask questions about this in this way.  What do we want 
to know if the students ‘get it’ here?  Suggested wording to match the ALEKS questions here, where they are given a fact 
like 255 miles in 6 hours, then asked to find either how many miles in 1 hour or how many hours in 1 mile? (I don’t like that 
ALEKS will ask for ounces per dollar, etc. but it does state in the question exactly what it wants.) 

#36: a proportion is an equation.  Do they get full credit if they don’t write an = sign?  Also, ALEKS never asks them to just 
write the proportion correctly.  (It does show proper set up in explain, but this is an area we supplemented heavy in MA 095 
using the eBook.) 

#37: Again, V1 lower than V2, but maybe with some V2 being second try, they understood directions better? Biggest 
problem, though, was multiplying incorrectly (90.0 v. 900).  Again, ALEKS doesn’t do this. 

#38: both answers require division with decimal rounded to two places, rounding wrong was a common error. Again, points 
off seemed to vary a lot. 

#39: V2 lower, not sure why. 3 decimal numbers vs 1?  Some answers V1: 300, 3, 26, 30.33, V2: 12, 7.8 
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#40:  Interesting answers:  150 miles (150 mi on 6 gallons, how far on 4 gal?) 1740 on V2. 

Issues of note from the discussion points   MA 095 

In whole numbers: Evenly distributed except for  SLOs from Carp of I F, Exponents on whole numbers, (just that, not order 
of ops., that only happens in the fraction order of ops.) 

Fractions: Missing: concept of fraction, Least common denominator (though this is kind of done in decimals, and required to 
add correctly.)  Prime factorization is not listed per se in the CARP. 

Decimals: Decimal notation: only write in words, Missing: comparison of decimal numbers, rounding of decimal numbers, 
adding decimal numbers (done with words kind of) 

Ratio/Proportion:  Ratios, unit rates listed on CARP.  Maybe revise to match this, just basic ratio reduced, and unit rates. 

One form does ratio in the figure, needs better numbers. The other does similar figures.  Both should have similar figures? 
Both should have basic ratio from app? 

 

Next steps:   2 Teams to work on final exam revisions.  (Should do some reworking of numbers, but will print on different 
colors anyway, to help.) 

Team 1 will: examine results, rework problems at issue and reword to make equally accessible to ALEKS and non ALEKS 
students, match to objectives based on CARP, suggest CARP revisions, send to reviewers.   

Team 2: Reviewers: work out each problem by hand, compare levels of difficulty, all objectives equally assessed, return to 
team 1, for any revision.  Work out answer keys, along with suggested PC. 

Print final exams, distribute to instructors, with key and suggested PC. 

Final exams collected and turned in to Shanna for repeat of analysis. (round 2 for MA 095, and Round 3 for MMA 096/7) 
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Appendix H: Data and reports for Assessment of student learning MA 098 

1. H1: MA 098 Composite data F11 

2. H2: MA 098 Composite data W12 

3. H3: MA 098 Item Analysis overall F12 

4. H4: MA 098 Item Analysis lowest percent by item with suggestions F12 

5. H5: MA 098 Winter 2012 Final Item Analysis by Problem # 
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MA 098 Common Final Exam Fall 2011 Item Analysis by version 

Problem Version 1 
N = 214 

Version 2 
N = 242 

Version 3 
N = 81 

 1 82% 86% 57% 

2 36 29 51 

3 50 77 79 

4 68 69 98 

5 71 72 77 

6 86 56 89 

7 89 88 86 

8 55 74 85 

9 76 90 70 

10 73 52 68 

11 55 50 67 

12 34 33 31 

13 31 28 40 

14 30 32 28 

15 52 47 57 

16 44 51 27 

17 36 49 49 

18 34 41 43 

19 27 24 27 

20 34 34 44 

21 41 45 38 

22 19 13 27 

23 61 61 54 

24 40 28 31 

25 17 18 22 

 
 
 

Problem Version 1 
N = 214 

Version 2 
N = 242 

Version 3 
N = 81 

26 49% 52% 52% 

27 69 65 69 

28 72 67 72 

29 42 42 44 

30 56 60 64 

31 46 43 41 

32 35 28 37 

33 35 29 32 

34a 61 57 60 

34b 63 58 62 

34c 48 43 54 

34d 54 45 43 

35a 43 34 40 

35b 37 31 44 

35c 64 55 56 

35d 43 33 49 

35e 45 36 42 

35f 29 40 41 

C1 56 46 46 

C2 34 27 35 

C3 31 31 36 

C4 20 21 16 
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MA 098 Common Final Exam Winter 2012 Item Analysis by version 

Problem Version 1 
N = 160 

Version 2 
N = 153 

Version 3 
N = 164 

 1 81% 88% 96% 

2 62 48 31 

3 59 84 72 

4 69 62 62 

5 71 79 71 

6 89 74 79 

7 88 93 77 

8 54 71 84 

9 75 95 62 

10 64 51 60 

11 55 54 46 

12 42 37 38 

13 29 27 21 

14 31 29 24 

15 48 48 45 

16 39 42 35 

17 41 48 29 

18 39 45 29 

19 23 24 30 

20 33 31 35 

21 32 38 33 

22 18 13 26 

23 60 62 52 

24 23 41 13 

25 19 22 15 

 
 
 

Problem Version 1 
N = 160 

Version 2 
N = 153 

Version 3 
N = 164 

26 41% 42% 38% 

27 58 59 58 

28 63 62 62 

29 38 37 35 

30 48 59 56 

31 47 34 26 

32 25 26 35 

33 33 25 24 

34a 66 67 65 

34b 66 67 61 

34c 47 39 51 

34d 38 41 45 

35a 41 44 38 

35b 34 49 52 

35c 66 62 62 

35d 46 50 57 

35e 43 41 34 

35f 28 48 35 

C1 51 56 59 

C2 29 22 26 

C3 32 29 24 

C4 21 19 18 
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MA 098 Teaching Suggestions for the Lowest Percentage by Final Exam Item 
Item  Problem Example (version 1) Teaching Suggestions 
Calc15 
20.0% 

15.  Factor completely.           
61412 2 −− xx  

1:    I almost think that students automatically think that factoring means they have to 
put it into 2 binomials.  I wish we didn’t start with a trinomial that could only have a 
GCF removed.  It took some of my students a long time and a lot of frustration before 
they realized that they could not break it apart further. 
Teaching method?  STRESSING that removing a GCF only also counts for factoring.  I 
think if we had 2 terms, students would get this one right. 
 
2:    One thing I have done with factoring is to compare it to a train, the engine, must 
look for the GCF, then next car, check for two terms,  if so, difference of two squares or 
sum/difference of two cubes? If so, factor, if not, the next car is three terms, then use 
strategy (box, AC, trial and error, whichever he/she likes), if so factor, if not 4 terms, 
will grouping work.  Then, the caboose is to double check that there are no other 
common factors in any factor, and check the work. I did this with a student with a 
closed head injury, because it was the only way she could do a sequence of steps. We 
also had different trains for the type of factoring.   
Otherwise, I have usually used AC method with grouping. 
 
3:     Stress the GCF. How many were factored except for the GCF? 
 
4:     Personally, I don’t like this question.  It doesn’t test the students’ ability to factor a 
trinomial into a product of binomials, and since many of them are expecting this, they 
spend a lot of time on this problem.   Stress that factoring out a GCF is also ‘factoring 
completely’ in some cases. 
 
5.  Factoring out the GCF needs to be emphasized more in class.  I think we go over it 
quickly, then move on to more complicated factoring problems.  Students must 
consider a GCF first! 
 

Calc7 
22.0% 

7.    Solve for b.          

)(
2
1 bahA +=   

1:     STRESSING that the very first step when solving an equation with fractions is to 
multiply every term (except what is inside parentheses) by the LCD. 
 
2:     Even in MA 096/7, I talk about the ‘zeroth’ step of clearing fractions.  “if we do not 
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like fractions, why not take care of them first?  We can multiply by 2…” etc. 
 
3:     More practice on order of operations. 
 
4:     My students always struggle with this problem, regardless of how often we talk 
about similar problems. 
Step 1 on my ‘equation solving’ handout says to eliminate fractions.  Even with this, 
many of my students struggle with this problem. 
 
5.  More practice on this section.  More time/homework problems with formulas. I used 
a problem like this often for our “warm up” exercises to start class.   

NoCalc18 
28.0% 

18.  Find the equation of the 
line which connects the 
points (1, -5) and (-2, 7). 
Write your answer in slope-
intercept form. 

1:     I have them memorize the point slope formula and assess this many times.  Step 1 
– calculate slope, step 2 – insert the slope and (x1,y1) into the point-slope formula:    y 
- □ = □(x - □) 
Simply insert, distribute and move over. 
 
2:    This is a lot of steps for students to do. I am looking forward to seeing if the way I 
taught it this time with ALEKs helps them. I did several examples where we started with 
the tools we know (slope formula and slope intercept form of equation), then went 
step by step. I then give a group activity where they do the steps themselves. Next, they 
will have to work on it in ALEKS. 
 
3:     I’m surprised this one has this low of a success rate. Again for my class I would 
have had them practice many many more of these problems since it is basically the 
same process. Were the errors in finding the slope and maybe transposing numbers in 
the slope formula or is the error in finding the y-int? 
 
4:    Another perennial problem.  We do quite a few of these in class, but many of my 
students still miss this on any test. 
I teach this one differently with the new book since it uses point-slope formula.  I used 
to stress that we need to find the slope and then ‘b’ in the slope-intercept form. 
 
5.   I like that the new textbook places more emphasis on the point slope formula.  I 
think this helps greatly!   
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NoCalc16 
28.4% 

16.   Compute.  If your 
answer is a fraction, reduce 
to lowest terms.    

( )
( ) 34335

2418 2

⋅−−−
+−

  

1:      I think most mistakes are made from distributing first, instead of simplifying inside 
parentheses and squaring.  I also have my students circle where to start, go 2nd, etc. in 
order to resist the temptation to go left to right. 
 
2:    If a student is clearly getting this wrong over and over, I try the ‘term’ approach. 
Color in all add or subtract with a highlighter. That will be done last.  Then, in between 
those, do the order of operations. 
Last, check to see if the fraction will reduce. 
Sometimes this approach helps. 
 
3.     Practice of order of operations. 
 
4:     Many, many places where a mistake happens on this one.   
Not sure.  May just take a lot of practice.  Most students seem to understand the order 
of operations, but there are a lot of opportunities for arithmetic errors here. 
 
5.  Stress more careful/slow problem solving.  This is a flashback to order of operations, 
and many students forget this important technique! 

Calc1 
29.5% 

1.  This graph shows the hits 
from five bullets fired during 
target practice.  Use the 
Pythagorean Theorem to 
determine the distance 
between the two hits that are 
in Quadrant 1 and Quadrant 
4.   Use your calculator to 
approximate your final 
answer. Any decimal answer 
should be rounded to the 
nearest hundredth.  (4 pts)  
(graph omitted) 

1:     There is not a problem in the book that is similar to this.  My students are used to 
trying the evens and other examples in the book, so this one causes them to step into 
the uncomfortable, which is good, but not what they are used to.  I do assign the math 
lab final exam review, and they do have a problem similar to this one.  Maybe this helps 
my students…. ? 
 
2:     I think students probably need more practice with unusual situations where they 
might use the Pythagorean theorem to find the distance.  I hope to have a page of a 
few problems where they graph the distance as a line, create the right triangle, so I am 
hoping to see if it helps the students. 
 
3:  I would talk about the quadrants more in my class. Really hammer home which 
quadrants are which. Again where are the majority of errors? Using the wrong ordered 
pairs or using the Pythagorean Thm? 
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4:   Stress that students can apply techniques that they have learned to unfamiliar types 
of problems. 
 
5.  I often wondered why this problem makes use of quadrants.  Most of the PT 
homework problems are set up for the students, and then on the exam they have to set 
up their own. 

Calc17 
30.4% 

17.   Solve using the 
quadratic formula.       
YOU MUST SHOW THE 
STEPS YOU TOOK TO 
GET CREDIT.    
Use your calculator only 
to approximate your final 
answer.  Any decimal 
should be rounded to the 
nearest hundredth. 

0532 =−− xx  

1:     I require my students to show intermediate answers:  1) the radicand answer  
the number beneath the square root, 2) the radical answer  after you take the square 
root.  3) the 2 different numerators, and 4) the final quotient for each.  This helps break 
the quadratic formula down into smaller steps, forces them to use the correct order of 
operations, AND I can see much earlier what mistakes they are making. 
 
2:     When I have taught solving, I have had to teach all the methods, so I used a 
strategy like the ‘train’ I had for factoring.  Does it have a gcf? Factor it out, does it 
factor? Do that. Can it be a binomial squared, or easily made to use the square root 
property? Last resort, use the formula. 
I have had students who memorize the formula to music. I have given short ‘exit’ 
quizzes where they have to write the formula, then substitute the values, then solve. 
Since this is a hard one, I may do that more often near the end of the term to be sure 
they understand what I want to see on a test. 
 
3:     Again maybe order of operations is a problem. 
 
4:     My students seem to be ok with this if they practice enough of them.  Some never 
practice outside of class and they are never able to solve these on a test. 
 
5.  Students just don’t take the time to memorize/work with this formula.  This never 
ceases to amaze me.  I TELL them that QF will be on the exam.  Again, they need to 
practice this more in class, and in homework. 

NoCalc13 
30.9% 

13.  Simplify this 
expression.  Remove all 
negative and zero exponents.                 

     
7

95

x
xx −⋅

         

1:     I always have students move negatives across the fraction bar  first.  I then tell 
them to add exponents on the same side and subtract exponents on opposite sides of 
the fraction bar.  (mult/dividing like bases). 
 
2:     I have used the approach of first get all the exponents positive, then simplify. I 
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      assume 0≠x            introduce these rules by having them write out all the ‘x’s to see that they do cancel 
out, so the rule works.   
I prefer to have them work with the rules, though. And giving examples where this 
won’t work (Like with adding in the top) might help.  Any time they can compare and 
contrast seems to help reinforce rules. 
 
3:    Again I think just working through problems would be a good help. Starting with 
simpler exponential expressions and working towards more difficult ones.  
 
4:    Similar to NoCalc 16. 
 
5.  Stress the simplification of the numerator FIRST, and then examine the entire 
problem.  Students need a reminder that the fraction bar works as a grouping symbol. 
 

NoCalc17 
33.3% 

17.   Compute.   If your 
answer is a fraction, reduce 
to lowest terns.  

 
( ) ( )( )

( )12
122455 2

−
−−−−

   

1:     It’s all in the signs.  I have my students triple-check every negative sign AND turn all 
subtraction signs into “plus a negative.”  Who knows if this helps or not….. 
 
2:     Order of operations issues. Again, I might have them highlight the subtractions, 
then work around them. 
 
3:    Practice order of ops  
 
5.  Stress the simplication of the numerator FIRST, and then examine the entire 
problem.  Students need a reminder that the fraction bar works as a grouping symbol. 
 
 

Calc18 
34.7% 

18.   Ticket Buster had a 
World Series promotion.  
They sold upper deck and 
mezzanine tickets at 
Gomerica Park.  The total 
number of tickets sold was 
975 and the total income 
from the promotion was 

1:    Doing a million application problems within the substitution and elimination unit.  I 
combined the examples from the old and new books. 
 
2:     I think the only thing that really works is practice. I am hoping ALEKS will provide 
enough, but I will definitely be doing these on the board, with the group activity 
following. 
 
3:     I think this is one of the toughest because of the set up. It is also the only system of 
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$44,250.   Each upper 
deck ticket sold for $40 
and each  (etc.) 

equations problems as a lowest percent. So I would practice more on the set up of 
application problems. 
 
5.  More assigned homework problems like this. 

NoCalc11 
35.5% 

11.  Set up a proportion to 
find x.  DO NOT SOLVE!                                          
 

 
 
 

 

1:     I have added a supplemental sheet of similar triangles from the old book (5.3).  I 
put them in the notes, in my unit warm-up and on my practice test, because the new 
book is extremely lacking in similar triangle examples.  The 3 types of example 
problems are:  where you have to add to get the longest side, subtract to get the 
shortest side or neither one. 
 
2:     I tell them over and over (and demo) that they should draw both triangles, as two 
triangles, then re-label, checking to be sure they know each distance, whether to add 
the lengths or not.  When I teach it, I always show both styles, adding, or not adding 
next to each other, and ask them, what is the same, what is different. It will be 
interesting to see how ALEKS affect this, as it does a good job with this. 
 
3:     How many people just missed the (x+5) part and used just 5 instead, but still had a 
proportion with basically the right placement of numbers. 
 
5. I can’t think of a suggestion for this.  It seems like a straightforward question to me.    

 

1
 

8 

5 x 



Appendix H5 Math 098 Winter 2012
Item Analysis by Problem

5/21/2013 1:09 PM

Problem % correct Problem % correct Problem % correct
25 18.6 21 34.3 8 69.8
22 19.1 31 35.6 3 71.5
C4 19.3 29 36.6 5 73.6
24 25.3 35f 36.8 9 76.9
13 25.6 18 37.5 6 80.8
C2 25.7 16 38.6 7 85.8
19 25.7 12 39.0 1 88.4
33 27.3 17 39.1
14 28.0 35e 39.3
C3 28.3 26 40.3
32 28.8 35a 40.9
20 33.0 34d 41.4

35b 45.0
34c 45.8

2 46.9
15 47.0

35d 51.1
11 51.6
30 54.3
C1 55.4
23 57.9
27 58.3
10 58.5
28 62.3
35c 63.3

4 64.3
34b 64.6
34a 66.0

Less than 1/3 Between 1/3 and 2/3 More than 2/3
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