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Abstract
For the fall semesters from 2011-2015, each freshman cohort’s mathematics courses and grades in those courses were collected.  This data was analyzed to determine the breakdown of math courses into which our freshman begin, and whether our freshmen are successful in their first math courses.  Academic advisors can use this data to better guide students into the correct first math courses.  Success in math in the first semester is crucial to student success, especially in STEM fields.  If the overall result or the results for certain courses are undesirable, changes to the placement system can then be pursued.

Methodology

The PI worked with Joseph Jackson, Programmer-Analyst, Registrar’s office, to compile Excel spreadsheet data containing student IDs of new entering freshmen for each of the Fall semesters 2011-2015.  The totals match that in enrollment grids and the factbook.  Each freshman cohort’s mathematics courses, based on enrollment at the end of the fourth week, and grades in those courses were collected by the PI.  The PI analyzed the data (using MS Excel) to determine the breakdown of math courses into which our freshmen begin, as well as whether the freshmen are successful in their first math courses.  Success in math in the first semester is crucial to student success and retention, especially for STEM majors.  Results from this study will be distributed campus wide in order to improve advising as well as our placement system, and comparison will be made to other universities if such data is available.

Placement Process Description

· Incoming freshman attends PRO session, takes algebra and trigonometry placement exams
· Math advisors review placement scores, high school record, ACT/SAT scores, and college credit earned to select appropriate math course
· Student may discuss math placement with math advisor at PRO
· Student may attend a math workshop during Opening Week, retest at the end of the week, and placement may change right before fall semester begins

Typical Freshman Math Courses at S&T

Math 1103 – Fundamentals of Algebra, 3 credits, full semester
Math 1120 – College Algebra, 5 credits, full semester
Math 1140 – College Algebra, 3 credits, first 9 weeks only
Math 1160 – Trigonometry, 2 credits, last 6 weeks only
Math 1160 – Trigonometry, 2 credits, middle 9 weeks
Math 1208/1214 – Calculus I, 4 or 5 credits, full semester
Math 1215/1221 – Calculus II, 4 or 5 credits, full semester



Special Courses
Math 1140 College Algebra is a 9-week course.  At the end of the course, students earning a D or an F have the option of not accepting that grade on the transcript, but instead dropping Math 1140 (and also Math 1160 if they were scheduled to take it), and adding a special section of Math 1120 set up just for these students.  This allows students to continue to work on algebra skills and allows them to advance more quickly.  Most students choose to take advantage of this option, swapping 5 credits (Math 1140/1160) for 5 credits (Math 1120).

We have recently instituted a similar program for Math 1214, Calculus I, effective Fall 2015.  Students performing below a certain level at midterm are encouraged to switch to Math 1190 (currently numbered 1001), Success for Calculus.  This is a pass/fail course which gives students a chance to further hone skills needed for calculus so they can be successful in the calculus course when they attempt it again the next semester, and it also prevents the transcription of a poor grade in most cases.

In the tables below, only transcripted grades are counted.  However, it is useful to see what the success rates might have been had students in these special courses stayed in their original courses. Hence, in the “Special Situations” section, students who moved into Math 1190 or the special sections of Math 1120 are counted negatively in the pass rates of Math 1214 and 1140, respectively.  It should also be noted that a number of students originally enrolled in Math 1214 may have earned C’s had they elected to remain in 1214.  This means that the 1214 pass rate in the “Special Situations” listing is a pessimistic estimate, calculated by assuming all students who moved to 1190 would not have passed 1214.  The pass rate for students originally enrolled in 1140, however, is not just an estimate, but is exactly what the rate would have been had we not offered the special sections of 1120, since the Math 1140 course is actually completed and a grade is assigned (but not transcripted) prior to students switching to 1120.

Results

The tables in Appendix A describe the breakdown of enrollment of new freshmen in their first math courses, as well as the rates of success in these courses.  Note that some students take more than one math course in the first semester.  Only the first course is listed in the primary table in order to show an accurate headcount.  However, the “Special Situations” list shows second courses, and this data is included in the pass rates shown in the primary table.

“Percent Passed” counts students earning a grade of at least “C” in the course, or in the case of Math 1001, a grade of “S”.  Students earning a “D”, “F”, “U”, or “WD” are counted as not passing.  For the purposes of this study, all of the aforementioned are considered “grades.”  Students earning an “HR” or an “I” are removed from the total before calculating pass rates.  Students who drop a course early in the semester are listed as taking no math course, since no math course was transcripted.

The charts in Appendix B show the percentage of students placing into each course over the five-year period and also the percentage of incoming freshmen placing into calculus or higher.  In the first three years, the percentage of students who placed into calculus or higher increased 4.1%, but over the last two years of the study, that percentage dropped to below 2011 levels.  In 2015, only 37.9% of incoming freshmen earned grades in calculus or higher.   Although concerning at first glance, 4.1% switched from 1208/1214 to 1001, which means the fourth week enrollment in calculus or higher was actually 42%.

Finally, Appendix C exhibits the course success trends over the five-year period course by course.


Conclusions

The consistent overall success of about 82% for freshmen in their first math courses is excellent.  Our placement process is working very well.  However, lower success rates in some courses indicate opportunities for improvement.  Reasons for low success in 1103 and 1120 have been explored and are being remedied.

The addition of Math 1001 (soon to be 1190) has greatly increased the success rate for Math 1214, but this is only a very preliminary observation from just a single semester.  The Fall 2015 freshman success rate in Math 1214 is very high with 1190 students removed from the count, but it remains to be seen whether the 1190 students persist and later succeed in 1214.  

Freshmen entering with credit for Calc I or higher via Advanced Placement exams, quizouts, dual-credit, or other credit often ask for advice regarding the appropriate first math course.  The high success rates for Calc II and Calc III encourage us to continue recommending that students take these courses as incoming freshmen if they qualify and are confident in their abilities.

As our enrollments have increased during the period of this study, we have seen a smaller percentage of incoming freshmen placing into calculus or higher.  Although this decrease is not terribly large, it is a cause for some concern and should be monitored. 

This study has confirmed that our placement process, taken as a whole, results in student enrollment into courses which are appropriate, based on success rates.  The data presented here will be disseminated to interested parties on campus in order to further improve our placement process and improve awareness of both the process and its outcomes.
                  




Appendix A – Course Placement  and Success Rates

	FALL 2015 Placement Breakdown
	Number Enrolled as First Course
	Percent Enrolled as First Course
	Percent Passed

	Total Freshmen
	1489
	100.00
	82.45

	Enrolled in 1103
	102
	6.85
	41.18

	Enrolled in 1120
	241
	16.19
	64.58

	Enrolled in 1140
	311
	20.89
	99.04

	Enrolled in 1160 (6-week), not 1140
	1
	0.07
	0.00

	Enrolled in 1160 (9-week)
	168
	11.28
	73.81

	Enrolled in 1001
	61
	4.10
	75.38

	Enrolled in 1208 or 1214
	304
	20.42
	91.77

	Enrolled in 1212
	5
	0.34
	80.00

	Enrolled in 1215 or 1221
	176
	11.82
	92.53

	Enrolled in 2222
	68
	4.57
	94.12

	Enrolled in 3108
	1
	0.07
	100.00

	Enrolled in 3304
	9
	0.60
	88.89

	No math course
	42
	2.82
	 



	Special Situations
	
	
	

	Enrolled in 1160 (6-week)
	309
	
	86.08

	Enrolled in 1001 as 2nd course
	4
	
	(counted above)

	Enrolled in 1214 or 1208 as 2nd course
	14
	
	(counted above)

	Started in 1214 or 1208
	365
	24.51
	66.21

	Started in 1140
	426
	28.61
	72.30

	Enrolled in 1120 (full-semester)
	126
	8.46
	59.20

	Enrolled in 1120 (6-week)
	115
	7.72
	70.43









	FALL 2014 Placement Breakdown
	Number Enrolled as First Course
	Percent Enrolled as First Course
	Percent Passed

	Total Freshmen
	1291
	100.00
	83.01

	Enrolled in 1103
	94
	7.28
	77.66

	Enrolled in 1120
	226
	17.51
	59.73

	Enrolled in 1140
	254
	19.67
	98.04

	Enrolled in 1160 (9-week)
	124
	9.60
	76.61

	Enrolled in 1208 or 1214
	275
	21.30
	82.70

	Enrolled in 1212
	0
	0.00
	 

	Enrolled in 1215 or 1221
	214
	16.58
	91.08

	Enrolled in 2222
	58
	4.49
	96.55

	Enrolled in 3108
	0
	0.00
	 

	Enrolled in 3304
	4
	0.31
	75.00

	No math course
	42
	3.25
	 



	Special Situations
	
	
	

	Enrolled in 1140 as 2nd course
	1
	
	(counted above)

	Enrolled in 1160 (6-week)
	248
	
	88.10

	Enrolled in 1214 as 2nd course
	14
	
	(counted above)

	Started in 1140
	365
	28.27
	68.49

	Enrolled in 1120 (full-semester)
	115
	8.91
	67.83

	Enrolled in 1120 (6-week)
	111
	8.60
	51.35












	FALL 2013 Placement Breakdown
	Number Enrolled as First Course
	Percent Enrolled as First Course
	Percent Passed

	Total Freshmen
	1263
	100.00
	81.79

	Enrolled in 1103
	118
	9.34
	71.19

	Enrolled in 1120
	196
	15.52
	66.49

	Enrolled in 1140
	202
	15.99
	96.53

	Enrolled in 1160 (6-week), not 1140
	4
	0.32
	50.00

	Enrolled in 1160 (9-week)
	121
	9.58
	75.83

	Enrolled in 1208 or 1214
	316
	25.02
	79.52

	Enrolled in 1212
	2
	0.16
	100.00

	Enrolled in 1215 or 1221
	204
	16.15
	95.59

	Enrolled in 2222
	47
	3.72
	80.85

	Enrolled in 3108
	0
	0.00
	 

	Enrolled in 3304
	9
	0.71
	77.78

	No math course
	44
	3.48
	 



	Special Situations
	
	
	

	Enrolled in 1160 (6-week)
	197
	
	87.24

	Enrolled in 1214 or 1208 as 2nd course
	16
	
	(counted above)

	Started in 1140
	302
	23.91
	64.57

	Enrolled in 1120 (full-semester)
	96
	7.60
	74.47

	Enrolled in 1120 (6-week)
	100
	7.92
	59.00












	FALL 2012 Placement Breakdown
	Number Enrolled as First Course
	Percent Enrolled as First Course
	Percent Passed

	Total Freshmen
	1125
	100.00
	81.50

	Enrolled in 1103
	79
	7.02
	64.56

	Enrolled in 1120
	159
	14.13
	59.75

	Enrolled in 1140
	242
	21.51
	98.34

	Enrolled in 1160 (6-week), not 1140
	1
	0.09
	100.00

	Enrolled in 1160 (9-week)
	116
	10.31
	71.55

	Enrolled in 1208 or 1214
	274
	24.36
	80.51

	Enrolled in 1212
	2
	0.18
	50.00

	Enrolled in 1215 or 1221
	167
	14.84
	93.33

	Enrolled in 2222
	48
	4.27
	89.36

	Enrolled in 3108
	0
	0.00
	 

	Enrolled in 3304
	4
	0.36
	100.00

	No math course
	33
	2.93
	 



	Special Situations
	
	
	

	Enrolled in 1160 (6-week)
	235
	
	78.72

	Enrolled in 1214 or 1208 as 2nd course
	44
	
	(counted above)

	Enrolled in 1215 as 2nd course
	1
	
	(counted above)

	Started in 1140
	312
	27.73
	76.21

	Enrolled in 1120 (full-semester)
	89
	7.91
	61.80

	Enrolled in 1120 (6-week)
	70
	6.22
	57.14











	FALL 2011 Placement Breakdown
	Number Enrolled as First Course
	Percent Enrolled as First Course
	Percent Passed

	Total Freshmen
	1101
	100.00
	81.41

	Enrolled in 1103
	106
	9.63
	83.02

	Enrolled in 1120
	223
	20.25
	54.55

	Enrolled in 1140
	205
	18.62
	98.52

	Enrolled in 1160 (6-week), not 1140
	1
	0.09
	0.00

	Enrolled in 1160 (9-week)
	70
	6.36
	80.00

	Enrolled in 1208 or 1214
	270
	24.52
	84.85

	Enrolled in 1212
	0
	0.00
	 

	Enrolled in 1215 or 1221
	149
	13.53
	95.89

	Enrolled in 2222
	34
	3.09
	90.91

	Enrolled in 3108
	0
	0.00
	

	Enrolled in 3304
	7
	0.64
	85.71

	No math course
	36
	3.27
	 



	Special Situations
	
	
	

	Enrolled in 1160 (6-week)
	204
	
	83.58

	Enrolled in 1214 or 1208 as 2nd course
	30
	
	(counted above)

	Enrolled in 3108 as 2nd course
	1
	
	(counted above)

	Enrolled in 3109 as 2nd course
	1
	
	100.00

	Started in 1140
	317
	28.79
	63.49

	Enrolled in 1120 (full-semester)
	111
	10.08
	53.70

	Enrolled in 1120 (6-week)
	112
	10.17
	55.36





Appendix B – Five-Year Trends in Placement
Note that students not taking a math course are not included, so totals do not equal 100.




Students Placing into Calculus or Higher





Appendix C – Five-Year Trends in Freshman Math Success by Course
Note that results shown include students originally enrolled in 1140 who switched to 1120 at the 9-week mark (all years), and students originally enrolled in 1208/1214 who switched to 1001 after Exam 2 (Fall 2015 only).  Success rates are higher when these students are removed from the count; these rates are shown in Appendix A.










1120 College Algebra
2011	2012	2013	2014	2015	54.545454545454547	59.748427672955977	66.494845360824741	59.73451327433628	64.583333333333329	1140 College Algebra (9-wk)
2011	2012	2013	2014	2015	63.492063492063494	76.20578778135048	64.569536423841058	68.493150684931507	72.300469483568079	1160 Trig (6-wk)
2011	2012	2013	2014	2015	83.582089552238813	78.723404255319153	87.244897959183675	88.095238095238102	86.08414239482201	1160 Trig (9-wk)
2011	2012	2013	2014	2015	80	71.551724137931032	75.833333333333329	76.612903225806448	73.80952380952381	1208/1214 Calc I
2011	2012	2013	2014	2015	84.848484848484844	80.511182108626201	79.518072289156621	82.698961937716263	66.210045662100455	1215/1221 Calc II
2011	2012	2013	2014	2015	95.890410958904113	93.333333333333329	95.588235294117652	91.079812206572768	92.52873563218391	2222 Calc III
2011	2012	2013	2014	2015	90.909090909090907	89.361702127659569	80.851063829787236	96.551724137931032	94.117647058823536	3304 Differential Equations
2011	2012	2013	2014	2015	85.714285714285708	100	77.777777777777771	75	88.888888888888886	Changes in Placement Over Time
Fund Algebra	2011	2012	2013	2014	2015	9.6276112624886458	7.0222222222222221	9.3428345209817891	7.2811773818745156	6.8502350570852926	College Algebra	2011	2012	2013	2014	2015	20.254314259763852	14.133333333333333	15.518606492478227	17.505809450038729	16.185359301544661	College Algebra (9-wk)	2011	2012	2013	2014	2015	18.619436875567665	21.511111111111113	15.99366587490103	19.674670797831137	20.886501007387508	Trig	2011	2012	2013	2014	2015	6.3578564940962758	10.311111111111112	9.5803642121931905	9.6049573973663822	11.282740094022834	Calc I	2011	2012	2013	2014	2015	24.523160762942801	24.5355555555556	25.179794140934302	21.301316808675445	20.756386836803198	Calc II	2011	2012	2013	2014	2015	13.533151680290645	14.844444444444445	16.152019002375297	16.576297443841984	11.820013431833445	Calc III	2011	2012	2013	2014	2015	3.0881017257039054	4.2666666666666666	3.7212984956452888	4.4926413632842754	4.5668233713901945	Higher	2011	2012	2013	2014	2015	0.64	0.36	0.71	0.31	0.67	Calc I or Higher	2011	2012	2013	2014	2015	0.41699999999999998	0.44	0.45800000000000002	0.42699999999999999	0.379	1103 Fund of Algebra
2011	2012	2013	2014	2015	83.018867924528308	64.556962025316452	71.186440677966104	77.659574468085111	41.176470588235297	