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              “Self confidence is the memory of success.”




   


                      -Anonymous

Introduction
Fewer missions are more important than providing women with a chance at education.  Being a part of such a mission holds daily rewards, the likes of which are normally few and far between.  Seeing the expression on a woman’s face when she finally understands a concept that has eluded her all her life is enough to keep any instructor coming back to work every day.   

Trinity University in Washington, DC offers many women this chance.  While many students prosper at Trinity, some could perhaps be better served, particularly as we learn more about their specific academic needs.  One such group, those having the weakest background in mathematics, is the focus of this report.

As can be imagined, a weak background in mathematics is often synonymous with a fear of mathematics, or math phobia.  This type of fear is difficult to overcome.  Therefore, when faced with a required math course, math phobic students are at an extreme disadvantage.  Not only do they arrive with below average computational skills but they also lack the confidence to approach new topics objectively.  The mere memory of past failures in math prevents them from entering the course with confidence and, without somehow acquiring confidence, newfound success is difficult to achieve.
Since confidence is central to combating math phobia, it is critical that Trinity makes a concerted effort to provide such students with immediate opportunities for success in math.  This requires that students be placed into appropriate developmental math courses when they are first assessed.   Allowing students to take courses for which they are not prepared only serves to feed their existing math anxieties.  It also requires that students not be promoted out of developmental math courses without demonstrating facility with the course material. 
At Trinity, students could be better served by offering a basic mathematics course, one that precedes even Math 101 or Math 103, the current foundation courses.  In addition, students should be required to satisfactorily complete (with a C- or better) the foundation courses in order to move on to Math 108, Math 109, or Math 123, the courses that fulfill General Education requirements in mathematics.  Data collected in the Fall 2007 semester bear out the need to implement both of these requirements.
Background
Trinity (Washington) University is a historic women’s college that offers four-year 
degrees in a variety of disciplines.  The student body at Trinity is made up predominantly of minorities, a large percentage of whom are recent graduates of  District of Columbia and area jurisdiction public school systems.  Applicants to Trinity are not required to take the SAT or the ACT exams.  They merely need a high school diploma (or its equivalent) with no worse than a C average.   For this reason, it is mandatory that incoming students take a placement test (or pre-assessment) to determine which mathematics course would be most appropriate for them.  From a freshman class of 228 students, 168 placed into developmental math courses in the fall of 2007. 
Of the 168 students who required developmental math instruction, 123 were placed into six sections of Introductory Algebra (Math 101) and 45 were placed into two sections of College Algebra (Math 103).  Math 103 is the developmental math course for students who plan to major in mathematics, science, or economics.  Math 101 is the developmental math course for all other majors, including social sciences, education, and nursing.

In Fall 2007, the students with the lowest placement scores were placed into three special sections of Math 101 and one special section of Math 103.  These sections were accompanied by a one-hour lab, Math 101S or Math 103S, Supplemental Instruction.  The math lab was instituted to allow the most under-prepared students to receive an extra hour of class time with their instructor.  No new topics are presented in the math lab.  Rather, previously covered topics are reviewed and additional practice problems are provided.  The math labs are not taught by math faculty, but rather by Trinity’s math specialist.
Course Information

Math 101 and Math 103:  

     
Two developmental mathematics courses are currently offered at Trinity and each is one semester long.  The courses are titled Introductory Algebra (Math 101), and College Algebra (Math 103), but basically cover the same topics.  Topics presented include decimals, fractions, percents, factoring, integer operations, solving equations, inequalities, graphing, polynomials, exponents, roots, and scientific notation.  Comfort with these topics is necessary before students can progress to the more advanced mathematics concepts in college courses (Appendix A).

Math 101 and Math 103 are currently not labeled as prerequisites for any other math course at Trinity.  Therefore, a student may fail either course and still be allowed to move on to the next math course in the sequence.  Likewise, an incoming student who arrives at Trinity, scores poorly on the math placement test, and is advised to take Math 101 or Math 103 their first semester, may refuse to do so.
Math 108, Math 109, and Math 123:
 
Elementary Mathematical Modeling (Math 108) is one of three entry-level college math courses offered at Trinity.  The course begins with a study of basic functions and then moves on to linear functions, graphs, natural growth models, exponential models, logarithmic models, and quadratic models, all of which require a firm foundation in algebra.  Foundations of Mathematics (Math 109) is a survey course which introduces the topics of set theory, probability theory, logic, statistics, finance, and geometry.  Pre-Calculus (Math 123) is the preparation course for Calculus.  Topics covered include exponential, logarithmic, and trigonometric functions in addition to coordinate geometry.
         Data
Participants:

The population for this study is comprised of freshmen who took both the pre-assessment for math placement at the beginning of the fall 2007 semester and the post-assessment for purposes of comparison at the end of the semester (Table 1).  All of the students in Math 101 and 103 were asked to retake the online assessment at the end of the semester via a written letter handed out in class (Appendix B).  Those students who followed up on the request are the subjects of this study.  

                   Table 1:  Study Population Size as Compared to Universal Population Size

	                         Freshman Population set


	# in set

	Number matriculating in Fall 2007
	         228

	Number placed into developmental math courses
	         168

	Number placed into developmental math courses with lab
	         101

	# in developmental math courses w/lab who took both pre- and post- tests
	           57


The students in this study have another thing in common. They all come from the four sections of Math 101 and 103 which are accompanied by a one-hour supplemental instruction lab (Math 101S and Math 103S).  This means that they are members of the lowest-scoring subset of those taking the math placement test.  Pre-assessment scores for this group ranged from 4 to 14.  The highest score possible on the pre-assessment test is 30.

Selection Bias:
Of those who agreed to retake the online assessment at end of the semester, students in the following categories tend not to be included: 

a.)  The best students:  They had no incentive to retake the assessment.  They already 

      knew they had a solid A in the course and therefore did not need any additional points 

     added to their semester grade. 

b.)  Course withdrawals:  Some students withdrew from the course of their own accord.  

                  Other students were convinced by advisors to withdraw from the course midway 

                  through the semester.  In the developmental math classes with lab, a letter was 

                  given to the students with extremely low grade point averages, two weeks prior to 

                  Trinity’s withdrawal deadline.  In that letter, students were asked to set up an 

                  appointment with their instructor for advice on how best to proceed for the remainder 

                  of the semester. (Appendix C)

c.)  Course abandonment:  Students who abandoned the course without officially 

                  withdrawing from the course are not represented in this sample (Table 2).

           Table 2:  Attrition results for Math 101/103 with Supplemental Instruction Lab

	  Students that:
   
	  Totals
	Percentage of Total



	Placed into Math 101/103 with Lab
	     101
	             100.0 %

	Withdrew from the course
	       11
	               10.9 %

	Abandoned the course
	       16
	               15.8 %

	Finished the course
	       74
	               73.3 %

	Took the Posttest
	       57
	               77.0 %

	Did not take the posttest
	       17
	               23.0 %


Instrument:
The math placement test was designed by Trinity Mathematics professors and has been revised as necessary over the years.  Originally it was a pencil and paper test, but in January 2006, it was converted to an online format.  The most recent revision of the test occurred in May 2007. 

The Academic Services Center manages the administration of online placement tests.  The test is made up of 30 multiple choice questions, with topics ranging from Basic Arithmetic to Elementary Algebra.  Students are allowed to take the test at any time and at any computer (home, school, library, work, etc.).

Instructions given prior to the test include the following:

-You will have 40 minutes to complete the test.

-You may use a pencil and paper to work out your answers.

-Work alone and do not use any books or calculators.

-You must answer each question before moving on to the next one.

-You will not be able to go back to earlier questions.

Students also read the following paragraph before beginning the test:  


“This assessment test will determine your placement in Mathematics courses 


  at Trinity.  It is very important that you work out every problem.  Please note


  that if you “guess” your answers, it may result in placement that will not


  correspond to your actual skill level.  It will be better to try to work out


  the answers.”

Limiting factors:

1.)  Students see the same thirty questions every time they take this placement test.  Therefore, it is possible that scores could improve just from a repeated taking of the test.  Approximately three months elapse between pre- and post-assessments.

2.)  Since the test is not proctored, students could get help from others or use study aids.


3.)  Students whose goal is to take as little math as possible may cheat on the pre-test so as to avoid having to take the very course they need most.  This is especially harmful for students who will have to take a proctored licensure exam someday (i.e. Praxis or TEAS).

            4.)  For this study, students had no incentive to take the post-test seriously.  They were only requested to take the test, with the promise that their score on the post-test would have no bearing on their course grade.  An incentive was added (extra points towards their semester grade) to help insure some amount of cooperation (Appendix B).
Design:
When a student completes an assessment, the scores are sent to the Academic Services Center.  The Director of Academic Services then enters the scores into Power Campus.  During advising cycles, the deans and academic advisors receive compiled lists of assessment scores.  Advisors are given guidance on which thresholds to use for course placement.  For the fall ’07 semester, students with scores lower than 17 were advised to take a developmental math course. Students with scores of 17 and above were able to enroll directly into a college-level math course.

     Results

The 57 scores used in this study come entirely from the four sections accompanied by labs.  The benchmark for placement into Math 101/103 with lab was originally set at 14.  Later during the assessment, advising, and registration process the benchmark was lowered to 12, as the sections with mandatory labs became filled to capacity.  Originally only two sections of Math 101 and one section of Math 103 were slated for the ultra-weak math students.  A third section of Math 101 with lab had to be added during registration to accommodate an unexpectedly large freshman class.

Along with pre- and post-assessment scores, the data includes the letter grade each student received in the course at the end of the semester.  This is important since at present the letter grade received in a course determines whether a student is advised to repeat the course.  The term advised is critical here.  There is currently no written requirement or enforced standard that regulates advancement from developmental math courses into entry-level college math courses.  Since Math 101 and Math 103 are not requirements for any major, students at Trinity are entirely within their rights to accept the D, or F grade and move on to their next math course.  In essence, students are given the power to promote themselves to higher level mathematics courses despite non-mastery of the prerequisite material.


Data was sorted by course grade and then by post-test grade.  A partition was then made between the course grade of C- and the course grade of  D+.  The two resulting populations became the data sets for this study (Appendix D).  Results are summarized in Tables 3, 4 and 5.
Table 3:  Analysis of Online Assessment Scores for Students 

               With Final Grades of  C- or Better in the Most At-Risk 

               Subset of MATH 101/103 Participants
	
	 Mean Score
	 Median Score

	Pre-Assessment
	       10.2
	         10

	Post-Assessment
	       17.1
	         18

	Improvement
	     + 6.9
	        + 7


               *Benchmark for Placement into Math 108/109 = 17

Table 4:  Analysis of Online Assessment Scores for Students

               With Final Grades of  D+, D, or F in the Most At-Risk

               Subset of MATH 101/103 Participants
	
	 Mean Score
	 Median Score

	Pre-Assessment
	       7.6
	           8

	Post-Assessment
	     10.8
	        10.5

	Improvement
	    + 3.0
	       + 3.5


                 *Benchmark for Placement into Math 108/109 = 17
Table 5:  Success Rates for Math 101 and Math 103 with Lab (includes abandonment)
	          Course
	        A to C-
	        D+ to F 

	        Math 101
	          46%
	           54%

	        Math 103
	          71%
	           29%

	 101/103 Combined
	          54%
	           46%


Interpretation:
Assuming the assessment instrument and its benchmark for placement into Math 108 or 109 are accurate indicators of the mathematics skill level required to succeed in those courses, the post-test results (Tables 3 and 4), show that getting a grade of C- or better in developmental math indicates that a student is, on average, ready to move on to Math 108, 109 or 123.  Specifically, the average post-test score for those with grades of C- or better exceeds the benchmark used for placement into those courses.  Likewise, the post-assessment scores of students who received a D+, D, or F in developmental math are, on average, significantly below the benchmark which allows for placement directly into Math 108, 109 or 123.
Also worth noting is the remarkable number of students who do not do well in Math 101 and Math 103 (Table 5).  Of the 93 students who began Math 101/103 with lab, 44 got grades of D+ or lower, which is a 47% fail rate.  Of the 82 students who completed the course, 31 failed, which is a 38% fail rate.   These numbers suggest that there were plenty of students who were not prepared for the course, thus making success unlikely even after a semester of diligent work.  For these students another math course, more basic in nature, is necessary.
                                                             Conclusion
The assessment instrument, despite its lack of sophistication, seems to be doing an adequate job of placing students into appropriate mathematics courses.  This is especially true when one considers that all data used in this study comes from classes comprised of the weakest math students, as judged by their pre-assessment scores.  The best measure of success, however, for both placement assessment and course pedagogy would be an assessment of how well the students perform in their next math class.  Unfortunately, there is no standard instrument for measuring success in the later math courses.
Trinity is already making progress towards better accommodating the most at-risk math students.  In 2007, three important steps were taken:  (1) A full-time math specialist was hired so the most under-prepared math students could learn from an instructor whose specialty is teaching developmental mathematics to adults;  (2) Friday “math labs”, which resemble large, organized help sessions, were added to the curriculum; and (3) Academic Support Services is now providing access to a website that provides online tutoring 24 hours per day (www.SmartThinking.com).  This critical self-evaluation process will no doubt continue and result in more improvements in years to come.
                           Recommendations
1.)  Install a more adaptive placement assessment.

In the fall of 2008, Trinity will begin using the online placement program known as Accuplacer.  Accuplacer is used at many community colleges and non-traditional institutions that, like Trinity, need a reliable way to evaluate incoming students’ abilities.  The fact that Accuplacer is an adaptive test (different questions are asked based on the student’s response to the previous question) means that a more specific description of each student’s ability will be available.  A study similar to this one should be done in the fall at the conclusion of the 2008 semester.  It will be interesting to compare the efficacy of the Accuplacer placement test with that of the instrument described in this study.  

2.)  Make post-assessments standard procedure in developmental courses.
Students in developmental mathematics courses should be encouraged to take the post-assessment test, perhaps by using some sort of grade incentive, or by merely scheduling class in a computer lab one day near the end of the semester.  It is an understandable dilemma that professors face.  It is difficult to voluntarily give up lecture time at the end of a semester when every teaching moment seems precious.  Nonetheless, requiring developmental math students to retake the assessment at the end of the semester is worth the effort.  An effort should be made to convince all developmental math faculty to incorporate the post-assessment into their grading policies.  This would provide Trinity with good data every semester and, in turn, would help analyze the efficacy of the developmental math program.
3.)  Institute standards for moving students into college-level math courses from developmental courses via course grades and/or post-assessment scores.

Students at Trinity should not be allowed to move on from the developmental math courses without some proof that they have mastered the material.  Mastery could be proven by a grade of C- or better in Math 101/103, or by achieving a certain score on the math placement test.  This is standard protocol at other colleges with similar demographics to Trinity’s.  

The fact that the material in these courses is so basic and has to be taught at such a painstakingly slow pace should confirm in the mind of every Trinity mathematics professor that students who do not achieve better than a 70% average are not ready to move on to more advanced topics.  It is a major disservice to these students to promote them to on the next course.  Not surprisingly, a majority of the students, if given the option to repeat the course or continue on to the next math course will choose to move on.  Their reasons are understandable.  Paying for an additional course is viewed as an unnecessary financial burden.  Plus, many feel an urgency to get their degree as quickly as possible.  Repeating a course is viewed as something that will hamper that goal.  Combine this with nearly every student’s general level of math anxiety and the result is that students will make decisions that are not in their best interest. 
4.)  Enforce stricter standards for promoting students out of Introductory Algebra.  
As with all developmental or foundational courses, success in Math 101 and Math 103 should be based on measured mastery of the topics covered.  Social promotion in courses of this type hurts not only the students, but the University as a whole.  Many students at Trinity have trouble passing the math portion of the licensure exams for Education (The Praxis Exam) and Nursing (The Test of Essential Academic Skills).  The topics covered on the mathematics portions of these two exams are very basic.  Advanced topics account for only a small percentage of the test.  The mathematics portions of the Praxis and the TEAS resemble basic math literacy tests.  The only courses at Trinity that teach any of the material on the math portions of either of these tests are Math 101 and 103.  For the most part, the material taught in Math 108, 109, 110, 123, and beyond is not found on the Praxis or the TEAS exam.  Therefore, social promotion of students through Math 101 and 103 will definitely result in students who have two, three, or four years of college under their belt, yet don’t have the basic math skills necessary to pass the math portion of a licensure exam.
5.)  Add a basic mathematics course to the curriculum.
When the Accuplacer assessment is in place, an option that should be considered is to offer an even more basic mathematics course for those many incoming students who lack the skills to begin learning algebra properly.  In the fall semester of each year there would surely be enough students in need of such a course to make it a worthwhile addition to the curriculum.
6.)  Eliminate the Math 103 course.  

Have all students who place into an Introductory Algebra course take Math 101, which is appropriately titled Introductory Algebra.

7.)  If the Math 103 course remains in the catalog, it should have a different name.  
Calling Math 103 College Algebra implies that it is a college level course, which it is not.

8.)  Add a college algebra course to the curriculum.


Installing a true college algebra course, which students could continue into after Introductory Algebra (Math 101), would be a logical step at Trinity.   As it stands now, a course is missing between Introductory Algebra and Pre-Calculus (Math 123).  Students who pass Math 101 are far from being adequately prepared for a pre-calculus course.  A second semester of algebra, which could be called College Algebra, would be a solution to this problem.  

9.)  Offer a Praxis and/or TEAS “booster” workshop each Spring.


As with other standardized exams such as the SAT, the ACT, and the GRE, taking a prep course shortly before the exam is known to improve scores.  It would not be difficult to put together a workshop or seminar for students who are preparing for a licensure exam.
Appendix A: Math 101 Course Syllabus and Amendment 
to Course Grading Policy

Trinity (Washington) University

Department of Mathematics

Fall 2007

Course:  MATH 101, Section 4:  Intermediate Algebra  

Section:  Tues/Thurs, 3:00 – 4:15pm (Science Building, Room 114)l
Instructor:  Prof. Martha Whitty 
Office:  Main Building, Room 187
Office phone and Voicemail:  (202) 884-9255

Email:  whittym@trinitydc.edu
Office Hours:  Monday – Thursday, 10:30 – noon;  Mon/Weds  3 – 4pm.

                         Other times available by appointment.  Call me!
Course Materials:  Introductory Algebra, 8th edition

                                 by Lial, Hornsby, and McGinnis.
Course Description:  This course is designed to prepare students for Elementary Mathematical Modeling (MATH 108) or Foundations of Math (MATH 109). People who take this course are preparing for a degree in one of the following majors:  Business Administration, Communication, Education, Human Relations, International Affairs, Political Science, Psychology, Sociology, Criminal Justice, English, History, Language and Cultural Studies.
Course Content:
-Arithmetic with Real Numbers




-Fractions, Decimals and Percents




-Algebraic Expressions




-Inequalities

-Linear Equations

-Exponents and Polynomials




-Absolute Value




-Graphing Equations




-Scientific Notation




-Roots and Radicals

Attendance:  You are expected to be in class, ON TIME, every day.  Attendance will be 

                       taken each day.  If you must miss a class, it is up to you to find out what  

                       you missed.  There will be NO make-ups for quizzes or tests.  If you know 

                       you will have to miss a test, you must arrange to take the test early.
Homework:  Homework will be assigned daily.  You are expected to do the homework AND CHECK YOUR ANSWERS IN THE BACK OF THE BOOK before coming to the next class.  The purpose of homework is to give you practice solving various types of math problems.  These practice sets will help you master the content of the course.  As an added plus, questions on quizzes and tests will strongly resemble homework questions.
Classroom Behavior:  Students are expected to conduct themselves in ways that are respectful of the instructor and other students.  Beepers, pagers, and cell phones should be turned off while in class. Loud food is not allowed in class (bags of chips, apples, etc.)
Extra Help: 1.)  Free one-on-one tutoring is available at Trinity!  Don’t pass up a chance 

        to be tutored for free (normally, tutors charge as much as $60/hour in the DC area.)

        Students who are interested in receiving tutoring should contact Academic Support     

        Services (located in the Library) and complete a Tutoring Request Form.  Students 

        may receive up to 3 one-hour appointments per week.

2.) Come to my office during my office hours for help, or make an 

        appointment to meet me at a time that is more convenient for you.

                      3.)  We will have access to a website this semester which provides free, 

        online tutoring.  The website is www.SmartThinking.com.  More information on 

        how to use this service will be available soon.
Grading:   
Test #1            100 points
                        Test #2

100 points


Final Exam
200 points



Homework      100 points

                                Total   =   500 points

Final grades will be given on the following scale:



A   =   460 – 500

 C+  =  380 - 394



A-  =  445 – 459 

 C   =   360 - 379



B+  =  430 – 444

 C-  =   345 - 359






B    =  410 – 429 

 D+  =  330 - 344



B-  =  395 – 409 

  D   =   300 - 329






  F   =    Below 300
Academic Integrity/Honor Code:

      The Honor Code, as stated in the college catalog, reads:  “I realize the responsibility involved in membership in the Trinity College community.  I agree to abide by the rules and regulations of this community.  I also affirm my intention to live according to the standards of honor to which lying, stealing, and cheating are opposed.  I will help others to maintain this responsibility in all matters essential to the common good of the community.”  

      You must pledge and sign the Honor Code on all assignments you submit for grading.  As your instructor, I am also committed to upholding Trinity’s Honor System.
To:  Mrs. Whitty’s Freshman Math Students

Re:  New grading policy for MATH 101 and MATH 103

Date:  Sept. 14, 2007

I have decided to change the way I calculate final grades in my Freshman Math courses.  I now realize that I need to collect homework periodically, as a way of holding students accountable for doing the required practice problems.  The purpose of the assigned practice problems is to help students prepare for quizzes and tests. Only by doing the homework on a regular basis will students have a chance at success in their math courses, both this semester, and in future semesters.  So, I want my students to get in the habit of doing their math homework on a regular basis.  Hopefully, this new grading policy (shown below) will help instill good study habits for any future math/science courses you take… both here at Trinity, and beyond.

	        Assessment
	      Value

	Test #1

Test #2

Homework

Final Exam
	  100 points

  100 points

  100 points

  200 points

	                     Total  =
	500 points


  Appendix B:  Letter asking all Math 101/103 students  

           to complete the online post-test
                                                                            November 30, 2007             
Dear Student,

We are asking you to complete a posttest, or a test given to students after the completion of an academic unit of instruction.  In conjunction with a pretest, which is a test given before the delivery of the academic unit; we use the posttest to measure the effectiveness of students’ learning experience.  More precisely, we are asking you to retake a test that you took at the beginning of the semester to assess your MATH competency and to place you in the MATH class you are now taking.

Before turning your attention to the task, remember that during the assessment, you MUST work alone, and that you are NOT allowed to use a calculator of any kind; to do so would be a violation of Trinity’s Academic Honor Code.

To complete the task, please to go to

www.trinitydc.edu/assessment

In the middle of the page, click on the clickable link that reads

Click Here to Begin Assessment.

Now you have two options.  If you have ALREADY taken a posttest, either in your English Composition or in your Critical Reading class, log in using the username and userid you created.  You will move on to a page that has three clickable links for three separate tests:  Math Placement Assessment Exam Part 1, Reading Comprehension, and Writing Assessment Post 2007.  Click on

Math Placement Assessment Exam Part 1

READ the DIRECTIONS carefully, complete the test, and submit it!

-----------------------------------------------------------------------------------------------------------

To:  Mrs. Whitty’s students


After you have taken the post-test online you need to contact me by email to tell me you have completed the test.  In that email you need to tell me whether you want a free quiz grade or a free homework grade, as compensation for your hard work on the post-test. ☺  My email is  whittym@trinitydc.edu .


You need to take the online test sometime between today and 5pm on the last day of exams,  December 14th.   Don’t forget!

                                                                    

M. Whitty     
  Appendix C:  Midterm notice to students who have failing grades in Math 101/103 with Labs 

Notice from Prof. Whitty:

Student Name: _________________________________

Course: ________________________________________

Date: __________________________________________
Please make an appointment to visit me this week in my office (Main 187).  We need to discuss your fall semester Math grade and the options available to you.

Your quiz scores to date:

	Quiz1
	Quiz2
	Quiz3
	Quiz4
	Quiz5
	Quiz6
	Quiz7
	Free
	Total
	Grade

	
	
	
	
	
	
	
	
	
	


Your homework scores to date:

	HW1
	HW2
	HW3
	HW4
	HW5
	HW6
	HW7
	Total
	Grade

	
	
	
	
	
	
	
	
	


Your test scores to date:

	Test 1
	Test 2
	   Total
	  Grade

	
	
	
	


Your current grade in the 1-hour Friday Lab = ____________________

Your current grade in the 3-hour Math class = _____________________

Recommended course of action: ___________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
  Appendix D:  Pre- and Post-Assessment Data with Grades 

                          Table 1:

 Pre- and Post-Assessment Scores for Students

    With Final Course Grades of C- or Better

	student
	pre-
	post-
	change
	grade

	1
	11
	25
	14
	A

	2
	14
	25
	11
	A

	3
	12
	23
	11
	A

	4
	11
	19
	8
	A

	5
	16
	19
	3
	A

	6
	11
	18
	7
	A

	7
	11
	18
	7
	A

	8
	17
	25
	8
	A-

	9
	14
	21
	7
	A-

	10
	11
	19
	8
	A-

	11
	10
	17
	7
	A-

	12
	5
	15
	10
	A-

	13
	12
	25
	13
	B+

	14
	7
	21
	14
	B

	15
	7
	19
	12
	B

	16
	7
	15
	8
	B

	17
	10
	13
	3
	B

	18
	4
	19
	15
	B-

	19
	10
	13
	3
	B-

	20
	8
	11
	3
	B-

	21
	7
	9
	2
	B-

	22
	14
	20
	6
	C+

	23
	10
	15
	5
	C+

	24
	10
	15
	5
	C+

	25
	10
	21
	11
	C

	26
	13
	20
	7
	C

	27
	9
	16
	7
	C

	28
	9
	12
	3
	C

	29
	6
	9
	3
	C

	30
	11
	21
	10
	C-

	31
	14
	19
	5
	C-

	32
	10
	18
	8
	C-

	33
	8
	16
	8
	C-

	34
	11
	16
	5
	C-

	35
	12
	16
	4
	C-

	36
	7
	13
	6
	C-

	37
	8
	12
	4
	C-

	38
	11
	10
	-1
	C-

	39
	9
	9
	0
	C-


                       Table 2:
Pre- and Post-Assessment Scores for Students 

   with Final Course Grades of D+, D, and F
	  student 
	pre-
	post-      
	change
	   grade

	1
	4
	11
	7
	      D+

	2
	4
	8
	4
	      D+

	3
	11
	8
	-3
	      D+

	4
	12
	8
	-4
	      D+

	5
	8
	15
	7
	      D

	6
	9
	15
	6
	      D

	7
	8
	13
	5
	      D

	8
	9
	13
	4
	      D

	9
	8
	11
	3
	      D

	10
	9
	11
	2
	      D

	11
	4
	10
	6
	      D

	12
	9
	10
	1
	      D

	13
	8
	8
	0
	      D

	14
	4
	11
	7
	      D 

	15
	7
	12
	5
	      F

	16
	8
	11
	3
	      F

	17
	6
	10
	4
	      F

	18
	9
	9
	0
	      F
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