The Impact of Enrichment Workshops on Academic Performance





A Position Paper by the College of Natural Sciences an Mathematics





	The accompanying report focuses on the academic accomplishments of students taking enrichment workshops in Calculus I  and Freshman Chemistry.  1 out of every 1.5 students taking a Calculus I workshop earned a grade of C or higher as compared with 1 out of every 2.2 students who were not enrolled in a workshop.  In Freshman Chemistry, 1 out of every 2.0 students who participated in a workshop earned a grade of C or higher as compared with 1 out of every 3.3 students who were not enrolled in a workshop.





	Evidence to date supports the hypothesis that students who enroll in an enrichment workshop will not repeat the course as many times, earn higher grades in the course, make more rapid progress through their academic programs and, in general, feel better about their academic accomplishments.  We believe that these workshop students gain skills transferable to other courses and that 1 or 2 workshops at the freshman level can help prepare students for the remainder of their academic course work .  The workshops should be conducted by graduate students rather than faculty.  Faculty best serve to work with the graduate students who conduct the workshops.  At the present time students enroll in 1 hour (freshman chemistry) or 2 hour (calculus workshops) courses which are graded as S/U.  Faculty who coordinate these enrichment workshops will receive Professional Development work load credits for their efforts.





	We propose to increase the number of Chemistry and Calculus Workshops and have shown that strong financial and academic incentives underlie these programs.  With continued support we will expand these programs to organic chemistry and physics.





	One graduate student can conduct three workshops per week with a total enrollment of 60 undergraduates.  The undergraduates pay approximately $50 tuition and another $50 is received via formula funding.  Thus, the 60 students generate $6,000 per semester which is the salary of the Teaching Assistant.  In addition, the Teaching Assistant enrolls in 9 hours per semester which generates at least $6,000 in tuition and fees.  Thus, the undergraduate tuition and fees pay for the salary of the Teaching Assistant and the Teaching Assistant generates a like amount which goes into the generated UH academic budget.





	We propose to add 5 new Teaching Assistants in Chemistry and 5 in Mathematics.  This will provide 15 workshops in each department for a total of  600 participants.  For every $1,000 invested in new teaching assistants, $1,000 will be added to the UH generated academic budget.  Each year the program will be reviewed and, if deemed successful, expanded.  We need an advance of $120,000 which will be returned in the form of tuition, fees and formula generated income.





A First Assessment of the Extent to which NSM Students Repeat Courses and the Impact of Enrichment Workshops on Academic Performance





Introduction





	The extraction program CRDW gathers academic information for specified courses taught at the University of Houston.  For a given course CRDW gathers data which allows the determination of:





	1)	enrollment prior to the first day of the specified semester 


		which did not result in an enrollment on the first class


		day - ghost enrollments





	2)	enrollment on the first class day and changes in enrollment


		prior to the 12th class day (ORD - Official Reporting Day)





	3)	the number of times the students enrolled in the course on


		ORD had previously taken the course (enrolled on ORD) at


		the University of Houston





	4)	the distribution of academic actions (drop before the last


		day to drop without receiving a grade, withdrawals, and 


		letter grades) for students who had previously enrolled


		in the course at UH





	5)	the distribution of academic actions at the end of the 


		specified semester.





Ghost Enrollments





	Many students “shop till they drop” on the UH telephone registration system - VIP.  In fact, for many of the freshman-level courses taught in NSM, a relatively high percentage (10% to 20% of the enrollment at ORD) drop before the first day of the semester.  Any analysis of the demand for a particular course prior to the start of the semester will include some percentage of these students.  Such analyses must be interpreted with extreme caution and a historical perspective is needed in order to avoid the “chicken little” syndrome in which enrollments appear to exceed available space.





Drops Prior To ORD





	First year (including organic chemistry) courses taught in NSM have a drop percentage of 5%to nearly 20% before ORD.  UH receives no formula funding for these students and the students receive a refund of at least a portion of their tuition.  These students may, in some cases, prevent other students from enrolling, thus delaying academic progress.





Repeated Courses





	The percentage of students who have taken the course at UH in a prior varies from about 5% to 25% per course.  More than half of the students who repeat courses either dropped prior to the last day to drop without receiving a grade (usually about three weeks after ORD) or received a W.  





	The total number of attempts is the sum of the enrollment at ORD plus the total number of times the course has been previously taken at UH by the students enrolled in the course.  In organic chemistry, for example, approximately 25% of the students enrolled at ORD in the fall semester of 1997 had previously attempted the course at UH and these repeaters accounted for nearly half of the total attempts represented by all of the sections of organic chemistry.  





	Approximately 25% of the total attempts in these courses are accounted for by course repeaters.  





	A summary of drops before ORD and total attempts is given in Table 1.





Table 1





Academic Performance in Selected NSM Undergraduate Courses


Fall Semester, 1997








Course	% First Time	% Total Attempts	% Drop by	


		    In Course		    By First Time	       ORD


		       at UH		        Students





BIOL 1310		96%			92%			13%


BIOL 1431		94%			88%			12%


CHEM 1331		88%			76%			  7%


CHEM 3331		75%			54%			  5%


GEOS 1330		91%			82%			  9%


MATH 1310		88%			75%			  7%


MATH 1330		82%			65%			10%


MATH 1431		85%			70%			  7%


PHYS 1301		88%			76%			17%


PHYS 1311		84%			70%			12%





	A summary of academic actions taken at the end of the fall semester, is given in Table 2.  Students who earned a grade of C or higher were judged to be successful.











Table 2





Academic Performance in Selected NSM Undergraduate Courses


Fall Semester, 1997





Course	% New 	% Repeaters	  % Total	Index A    % Total	  Index B


		Students 	Successful	Students	                   Attempts	 


		Successful			Successful





BIOL 1310	42%		40%		42%		2.38		41%		2.43


BIOL 1431	44%		52%		45%		2.22		51%		1.96


CHEM 1331	44%		26%		42%		2.38		37%		2.70


CHEM 3331	29%		31%		30%		3.33		21%		4.76


GEOL 1330	48%		27%		47%		2.13		42%		2.38


MATH 1310	47%		11%		43%		2.33		37%		2.70


MATH 1330	49%		29%		45%		2.22		36%		2.78


MATH 1431	51%		31%		48%		2.08		39%		2.56


PHYS 1301	55%		51%		54%		1.85		47%		2.12


PHYS 1311	41%		32%		40%		2.50		33%		3.33





ENGL 1303	72%		19%		70%		1.42		68%		1.47


POLS 1336	56%		51%		55%		1.82		53%		1.85





	Index A is the reciprocal of the proportion of total students who were successful; an Index A of 3.33 (organic chemistry) means that 1 out of every 3.33 students enrolled in the fall semester, 1997 earned a grade of C or higher.





	Index B is the reciprocal of the proportion of the total number of attempts that earned a grade of C or higher at the end of the fall semester of 1997; an Index B  of 4.76 means that 1 out of every 4.76 attempts earned a grade of C or higher.  





	For comparative purposes, note that freshman English had an Index A of 1.42 and an Index B of 1.47.  Slightly more than 1 out of every 1.5 attempts in the fall semester of 1997 resulted in a grade of C or higher.  The small difference between Index A and Index B reflects the fact that a relatively small number of students repeat this course at UH.





Impact of Workshops on Academic Performance





	Although NSM has experimented with retention programs (usually in the form of enrichment workshops) in mathematics, chemistry, the life sciences, and physics, only the efforts in the Calculus I Workshops conducted by the Scholars Enrichment Program (SEP) since 1992  and the Chemistry I Workshops conducted by SEP and the faculty in the Chemistry Department will be described in this report.  Other efforts have affected much smaller numbers of students and have not been consistently offered.





	It is important to note that these workshops are not remedial programs and the emphasis is on an active involvement of the students in the learning process both individually and as members of small groups.  In general, students self-select into these workshops.  The workshops are conducted (usually) by graduate students.





Chemistry 1331 Workshops





	The Chemistry 1331 enrichment workshops were designed in 1996 by Dr. Scott Perry (assistant professor) who continues to monitor the graduate students who conduct the workshops.





Table 3





Fall Semester, 1997


Freshman Chemistry





Course	% New 	% Repeaters	  % Total	Index A    % Total	  Index B


		Students 	Successful	Students	                   Attempts	 


		Successful			Successful








All 1331	44%		26%		42%		2.38		37%		2.70





Workshops	51%		33%		49%		2.04		41%		2.43


(145)


												


SEP		52%		25%		50%		2.00		47%		2.12 (35)					





Non		35%		16%		33%		3.33		29%		3.45 Workshop





	Note that 1 out of every 2.43 Chemistry Department enrichment workshop attempts earned a grade of C or higher as compared with 1 out of every 3.45 students who were not enrolled in one of the workshops.  





	As many of the repeaters who enrolled in a workshop did not have the opportunity to enroll in a workshop when they first took the course a better measure if Index A (new students).  Note that 1 out of every 2 new students enrolled in a workshop earned a grade of C or higher as compared with 1 out of every 3.33 new students who did not enroll in a workshop.








Calculus SEP Workshops					





	A summary of the academic performances for students taking Calculus I, II, and III in the fall semester of 1997 is given in Table 4.





Table 4





Fall Semester 1997





Calculus I








Course	% New 	% Repeaters	  % Total	Index A    % Total	  Index B


		Students 	Successful	Students	                   Attempts	 


		Successful			Successful





MATH 1431	51%		31%		48%		2.08		39%		2.56





SEP 1431	72%		40%		68%		1.47		60%		1.66





Non SEP 	49%		20%		46%		2.17		38%		2.66





Calculus II





MATH 1432	55%		41%		51%		1.96		33%		3.03





SEP 1432	57%		20%		50%		2.00		41%		2.43





Non SEP	46%		42%		45%		2.22		33%		3.03





Calculus III





MATH 2433	55%		33%		52%		1.92		45%		2.22





SEP 2433	84%		33%		81%		1.23		76%		1.31





Non SEP	48%		15%		45%		2.22		39%		2.56





	In calculus I, 1 out of every 1.5 students in an SEP workshop earned a grade of C or higher as compared with 1 out of 2.2 for the non workshop participants.  In calculus II the effect is reduced but in calculus III, the SEP workshop participants have a much higher success proportion.  Students in the workshop are not all enrolled in the same section(s) of the course.





The Scholars Enrichment Program





	The SEP program began in 1990 when Mrs. Sylvia Foster, a high school mathematics teacher from Spring Branch was awarded an NSM/Provost Office Fellowship to work with at the University of Houston for the academic year.   She returned to UH as a full-time staff member in the fall semester of 1992.  





	From its inception, SEP has focused on African American and Hispanic students.  Since 1992, SEP has averaged some 80% African American and Hispanic participants; the remainder of the workshop participants are American Asians and a few Caucasians.  





	Thus, the success of the SEP calculus program (Table 4) must be judged based on the inclusion of students that many assume to automatically fall into the at-risk category.  





	A summary of the academic performance of students taking the calculus I SEP workshops since 1992 is given in Table 5.  SEP BH denotes the SEP African American and Hispanic students in SEP whereas BH denotes the remaining African American and Hispanic students enrolled in calculus I.  





	Several trends deserve notice.  First, note the small difference between Index A and Index B for the SEP students (total and SEP BH) as compared with the other categories reported (Figure 1).  Relatively small percentages of SEP students need to repeat the course and thus they proceed through their academic programs at a faster rate than the other students.  





	Second, note that the SEP BH group performs at a significantly higher level than the BH group (Figure 2). 





	In a rapidly diversifying undergraduate population (fewer than 50% of the enrolled undergraduates in 1998-99 will be Caucasian), the University of Houston needs to be sensitive to the academic needs of all its students and in particular those who are truly under represented in the disciplines covered by the College of Natural Sciences an Mathematics. 


�
Table 5


Calculus I





Course	% New 	% Repeaters	  % Total	Index A    % Total	  Index B


		Students 	Successful	Students	                   Attempts	 


		Successful			Successful





1997	  727	51%		31%		48%		2.08		39%		2.56


Non	  683	49%		30%		46%		2.17		38%		2.63


SEP	    44	72%		40%		68%		1.47		60%		1.66





SEP BH  34	65%		50%		65%		1.54		56%		1.79


BH	  154	37%		41%		38%		2.63		30%		3.33








1996	  690	63%		38%		53%		1.89		43%		2.32


Non	  588	55%		38%		52%		1.92		41%		2.44


SEP  	  102	65%		37%		60%		1.66		51%		1.96





SEP BH  73	69%		37%		64%		1.56		55%		1.82


BH	  154	46%		21%		43%		2.32		30%		3.33








1995	  814	51%		23%		47%		2.13		40%		2.50


Non	  720	46%		23%		43%		2.32		35%		2.86


SEP	    94	83%		....		83%		1.20		83%		1.20





SEP BH  74	82%		....		82%		1.22		82%		1.22


BH	  168	39%		16%		36%		2.78		28%		3.57





1994	  802	57%		35%		53%		1.89		45%		2.22


Non	  724	53%		41%		51%		1.96		41%		2.44


SEP	    78	87%		55%		82%		1.22		70%		1.43





SEP BH  70	89%		38%		83%		1.20		73%		1.36


BH	  188	39%		13%		32%		3.13		22%		4.54





1993	  819	46%		14%		42%		2.38		32%		3.13	


	


1992	  854	48%		25%		44%		2.27		36%		2.77


Non	  825	48%		25%		43%		2.32		34%		2.94


SEP	    29	71%		  0%		69%		1.44		67%		1.49


	


SEP BH  29	71%		  0%		69%		1.44		67%		1.49


BH	  156	34%		14%		33%		3.03		23%		4.34





�


Figure 1:	Variation of Index A and Index B for SEP and Non-Workshop


		Calculus I Students.





�


Figure 2:  	Variation of Index A and Index B for Minority Students (African 		American and Hispanic) -- SEP and Non-SEP
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