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School Finance

Adequacy Study: Requested by the Joint Select Committee on Public School Finance. Lori Taylor heads up the study with researchers from Texas A&M University, the University of Texas at Austin, and the University of Kansas.

A Study of Uncontrollable Variations in the Costs of Texas Public Education can be found on the UT Dana Center website at:  http://www.utdanacenter.org/    

Teacher Shortages

The demand for public school teachers in Texas has increased substantially over the past five years. Specifically, the demand for teachers has increased 47% from a 25,642 in 1996 to a shortage of 37,739 in 2002. On the average, about 77% of the increase in the demand was due to teacher attrition. 

In general, in Texas we can assume that the shortage of teachers was approximately 45,000 for the 2001-02 academic-year, which has increased from the shortage of teachers of approximately 40,000 for the 2000-01 academic year. (See SBEC website: http://www.sbec.state.tx.us).  

Given that most of the demand for newly hired teachers each year is due to teacher attrition, any policies attempting to reduce the shortage of certified teachers should focus primarily on reducing the attrition rate. 

Teacher Attrition

Overall for Texas the attrition rate of Texas Public School Teachers has steadily increased over the pas 7 years. In 1996, the teacher attrition rate was 8.3% overall, in 2002 there was a 10.3% attrition rate. That is a 2% change over a 7-year period. Nearly 50% of teachers who leave the profession, leave within the first five years of teaching. Current trends in teacher demographics suggest that the increase in the teacher attrition rate will likely continue to increase. 

Unfortunately, other than the retiring teachers (greater than 20 years experience), those with the greatest likelihood of leaving the profession are those with fewer than five years of experience.

We have looked at attrition rates in schools by route to certification in Texas. An interesting finding was that Alternative Certification Program graduates have a higher attrition rate than Traditional (University based) programs. We found this to be true when looking at All Texas Schools and High Poverty and High Minority Schools. In your packet you will find a chart on Cumulative Attrition Rates (see Tables 1, 2, and 3). For “All Texas Schools” the graduates of the 1995 teachers who were employed in 1996, there was a 40.7% attrition rate for teacher going through the Alternative Certification programs versus a 33.8% cumulative attrition rate for teachers graduating from a traditional teacher preparation program for all schools. We found the a consistently higher attrition rate for those teachers trained in alternative teacher programs versus traditional programs for the class of 1997 and the class of 1999 as (Tables 2 & 3).

Initially Certified Teachers by Certification Route

The numbers of teachers certified through Alternative Certification routes has steadily increased since 1989 (see Table 4). 

Recent Attempts at Legislation

78th Legislative Session


HB 318 (House Sponsor-Kent Grusendorf; Senate Sponsor-Florence Shapiro)



“Temporary Certification of persons holding certain degrees”




Only in grades 8-12 if

1) holds baccalaureate or advanced degree from an institution of higher education received with an academic major, that is related to al least one area of the curriculum…

2) performs satisfactorily on the appropriate examination prescribed under Section 21.048 (Certification Examinations)

This would be valid for 2 years, has to have favorable reviews, …


HB 2723 (House Sponsor-Roberto Gutierrez)



“Alternative certification of persons holding certain advanced degrees”

the board may issue a teaching certificate to a person who holds a master’s, doctoral, or other advanced academic degree with an academic major...that is related to one or more subjects of the middle school, junior high school, or high school curriculum. 


SB 265 (Senate Sponsor-Eddie Lucio)

This bill would have transferred much of the SBEC authority to TEA or the Commissioner of education.

Study on Teacher Certification and Student Performance

In the June 18, 2002 hearing of the Joint Committee on the Shortage of Educational Professionals, legislative committee members requested that the State Board for Education Certification (SBEC) examine the connection between teacher characteristics and student achievement. In response, SBEC has embarked on several efforts to examine if teacher certification is associated with increased student performance as measured by standardized test scores. By understanding how teacher qualifications are most strongly related to student performance, researchers will be able to inform educators and policymakers about the most effective ways to increase the capacity of schools and districts.

In this study, SBEC links students with their individual teachers and employs a value added approach by calculating gains in middle school student achievement on the mathematics Texas Assessment of Academic Skills (TAAS) for each teacher from 1997-98 to 1998-99 academic years.

Review of the Literature

The research on teacher certification and quality and their effect on student achievement is still inconclusive and hotly debated. Some scholars declare the research does not support specific rigorous teacher preparation and licensing standards. Two recent works state that teacher certification requirements do not effect student achievement, but do raise barriers that prevent qualified applicants from entering the profession. (Ballou and Podgursky, 2000b; Ballou and Podgursky, 2000a). On the other side of the debate, the proponents of teacher licensing and certification standards purports that specific teacher characteristics such as certification and academic major are associated with increased gains in student achievement. (Darling-Hammond, 2000).

While many assume the literature base establishing a positive relationship between a teacher’s subject-matter knowledge and increased student achievement is both voluminous and consistent, Wilson et al (2001) found that the research base in this area is, in fact, relatively small and certainly not consistent. Indeed, Wilson, et al (2001, p. 6) state, “The conclusions of these few studies (on the connection between subject-matter preparation and student achievement) are provocative because they undermine the certainty often expressed about the strong link between college study of a subject matter and teacher quality” (parentheses added by authors).

While the research base is certainly not large nor consistent, the evidence does suggest that both subject matter knowledge and pedagogical knowledge are positively related to student achievement. Indeed, as Monk (1994, p. 142) states, “it would appear that a good grasp of one’s subject area is a necessary but not a sufficient condition for effective teaching.” Monk goes on to state that “courses in undergraduate mathematics pedagogy contribute more to student performance gains than do undergraduate mathematics courses.”

Darling-Hammond (2000), found that the percentage of teachers with both a subject matter major and full state certification is positively associated with a state’s reading and mathematics scores on the National Assessment of Educational Progress (NAEP). In a second important study performed by Goldhaber and Brewer (2000), they found that students with teachers possessing degrees in mathematics had greater gains in math achievement than students with teachers with non-mathematics degrees, but found no such results for science.

Methodology

This study focused on the teacher characteristic of holding a state teaching certificate. In this study the student performance measures are TAAS scores for the 1998 and 1999 administration in mathematics. The district data identified teachers that students received instruction from for a one year time period in mathematics. The sample of the districts that we received data from educated a total of 578,123 students in the year 2001-02. In all, the sample districts educated 14% of the total state student population in 2001-02. Characteristics of the teachers and students are taken into account in this analysis including the years of teaching experience. Adjustments (controls) are added for student demographics and program assignments such as gifted/talented, special education, and limited English proficiency. The data used were district classroom assignment, PEIMS assignment data, revised PEIMS experience data, certification data, and individual TAAS data.

The Texas Learning Index (TLI), which is derived from raw scores, was used as the measure of TAAS results. The TLI is an index of student achievement toward the goal of passing the exit level TAAS test. It allows for comparisons between administrations and between grades. The TLI is anchored at the exit level passing standard (a scale score of 1500) which was established to be 70 with a standard deviation of 15.  This established level of passing performance—TLI of 70, is relative to the mean performance of the other students at a particular grade. The TLI defines typical progress as maintaining the same position relative to one’s peers from grade to grade. The anchor, TLI of 70, is the passing score at all grades. The Texas Education Agency Technical Digest (2001-2002) indicates the TLI ranges “from approximately 0 to 100.” The minimum expectation score of 70 represents the same amount of achievement at each grade tested and at each administration. This enables the use of the TLI to assess achievement, as tested by the TAAS, across grades. Because the TLI can be compared across grade levels, it can be used as a type of pre-test/post-test to determine maintenance, loss, or growth in achievement.

In this analysis, a value-added model is constructed by using each students’ previous year TLI score as a proxy for each students’ academic level. Using a previous score as a proxy for previous learning in multiple regression analysis has been used by many educational researchers (Rumberger and Willms, 1992; Sanders and Rivers, 1996). This allows for the value-added analysis from a baseline year (represented by the previous score) to the following year.

The statistical technique called regression was used to analyze the data. Regression analysis was selected because it is a statistical tool that introduces as much control as possible into an observational study (e.g. compensates for nonrandomized data)  (Wonnacott & Wonnacott, 1981). Important indicator variables were used as well as variables that were used only for the ability to control or account for certain characteristics of the model (such as cubic curve). The final regression model was decided upon by investigating many models with different combinations of independent variables. The examinations of residual plots, curve estimations, and statistical tests for equal variance lead to the use of several control variables that assist in model improvements to meet regression assumptions (equal variance, linearity, and normality). The independent variables are both categorical and continuous. The importance of variables depends on whether a variable is utilized mainly for its ability to control for variance versus it relevance or importance to the investigation. For this analysis, the most important variable to examine was the certification variable describing whether a teacher held a valid Texas teaching certificate.

Findings

A standard multiple regression analysis employed TAAS scores for 1999 as the dependent variable and TAAS scores for 1998, student ethnicity, economically disadvantaged status, at risk status, student academic recognition, student program indicator (e.g. special education, bilingual, …), student mobility, campus rating, campus percent mobility, campus student/teacher ratio, number of students at a campus, district percent special education students, district student/teacher ratio, controls for high and low scores, teacher years of experience, and finally whether a teacher is certified or not. The examinations of residual plots, curve estimations, and statistical tests for equal variance lead to the use of several control variables that assist in model improvements to meet regression assumptions (equal variance, linearity, and normality). The importance of each individual variable depends on whether a it is utilized mainly for its ability to control for variance versus it relevance or importance to the investigation.

The analysis indicated that the estimates for the 1999 TLI scores for students who had certified teachers compared to non-certified teachers were statistically significant. This indicates that, on average, students who had a certified teacher had greater gains on the TAAS mathematics exam than students having non-certified teachers, after controlling for several variables. 

Conclusion

The most important conclusion of this study is that certified teachers are associated with increased student achievement on the state-mandated TAAS mathematics test.  Moreover, this conclusion holds after controlling for a host of other factors, including student demographics, school demographics, district demographics, teacher years of experience, and prior student achievement.
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Table 1. Number of Initially Certified Teachers

	Route
	1989
	1990
	1991
	1992
	1993
	1994
	1995

	 
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%

	Traditional
	13,520
	96.2%
	15,039
	94.0%
	17,577
	94.6%
	11,486
	82.2%
	9,523
	72.0%
	9,602
	67.2%
	9,446
	63.7%

	ACP
	537
	3.8%
	935
	5.8%
	944
	5.1%
	1,176
	8.4%
	1,649
	12.5%
	2,186
	15.3%
	2,494
	16.8%

	Post-Bacc
	na
	na
	na
	na
	4
	0.0%
	621
	4.4%
	1,933
	14.6%
	2,314
	16.2%
	2,719
	18.3%

	Experience
	na
	na
	14
	0.1%
	39
	0.2%
	48
	0.3%
	114
	0.9%
	185
	1.3%
	176
	1.2%

	TOTAL*
	14,061
	100%
	15,991
	100%
	18,572
	100%
	13,970
	95%
	13,221
	100%
	14,287
	100%
	14,835
	100%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Route
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	 
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%
	#
	%

	Traditional
	9,428
	62.8%
	8,960
	63.1%
	9,102
	62.3%
	10,178
	64.4%
	8,143
	69.2%
	9,118
	63.4%
	   9,290 
	52.6%

	ACP
	2,610
	17.4%
	2,426
	17.1%
	2,663
	18.2%
	2,660
	16.8%
	2,505
	21.3%
	3,528
	24.5%
	   4,628 
	26.2%

	Post-Bacc
	2,770
	18.4%
	2,615
	18.4%
	2,630
	18.0%
	2,618
	16.6%
	920
	7.8%
	1,471
	10.2%
	   3,408 
	19.3%

	Experience
	210
	1.4%
	189
	1.3%
	223
	1.5%
	341
	2.2%
	195
	1.7%
	261
	1.8%
	      326 
	1.8%

	TOTAL*
	15,018
	100%
	14,190
	100%
	14,618
	100%
	15,797
	100%
	11,763
	100%
	14,378
	100%
	17,652
	100%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Traditional = Individuals complete a traditional undergraduate preparation progam.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(ACP) Alternative = Individuals complete an alternative certification program. Individuals must hold a bachelor's degree before entering an ACP program. Alternative programs may include universities, region service centers, school districts, community colleges, or other approved entities.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Post-Baccalaureate = Individuals complete a post-baccalaureate program at a university. Individuals must already possess an undergraduate degree.  

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Experience-Based = Individuals with life experience in a subject area enroll in an educator preparation program.  The program approves the life experiences of the individual and assigns courses to be completed by the individual. After completing the courses and teaching on an emergency permit for two years, the person can obtain her or his standard certificate. This route is for vocational education teachers only.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	The increase in the number of individuals obtaining initial certification in 1999 is due in large part to individuals wanting to obtain a lifetime certificate.  In 2000, all certificates were five-year certificates rather than lifetime certificates.

	* Total exceeds the total number of teachers obtaining initial certification in other SBEC documents because some teachers were enrolled in more than one route. Thus, the total in this document is slightly greater (by no more than 50) than the actual number of teachers obtaining intial certification for each year. Totals also include teachers from unknown routs which are not displayed in the table.


Table 2. Teacher Attrition for Traditional Teachers Initially Certified in 1995

	All Schools

	Program
	 
	Number
	Cumulative Attrition Rate

	Type
	 
	Employed
	1996-
	1996-
	1996-
	1996-
	1996-
	1996-

	 
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Alt Cert
	#
	2,175
	243
	420
	583
	704
	811
	886

	Program
	%
	 
	11.2%
	19.3%
	26.8%
	32.4%
	37.3%
	40.7%

	Traditional
	#
	6,623
	433
	796
	1238
	1619
	1957
	2236

	Program
	%
	 
	6.5%
	12.0%
	18.7%
	24.4%
	29.5%
	33.8%

	High Poverty Schools

	Program
	 
	Number
	Cumulative Attrition Rate

	Type
	 
	Employed
	1996-
	1996-
	1996-
	1996-
	1996-
	1996-

	 
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Alt Cert
	#
	1,396
	142
	252
	342
	428
	510
	551

	Program
	%
	 
	10.2%
	18.1%
	24.5%
	30.7%
	36.5%
	39.5%

	Traditional
	#
	3,316
	195
	351
	564
	739
	877
	1017

	Program
	%
	 
	5.9%
	10.6%
	17.0%
	22.3%
	26.4%
	30.7%

	High Minority Schools

	Program
	 
	Number
	Cumulative Attrition Rate

	Type
	 
	Employed
	1996-
	1996-
	1996-
	1996-
	1996-
	1996-

	 
	 
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Alt Cert
	#
	1,535
	168
	288
	401
	491
	569
	613

	Program
	%
	 
	10.9%
	18.8%
	26.1%
	32.0%
	37.1%
	39.9%

	Traditional
	#
	3,255
	207
	366
	576
	757
	894
	1032

	Program
	%
	 
	6.4%
	11.2%
	17.7%
	23.3%
	27.5%
	31.7%

	Teachers had to meet the following criteria to be included in the analysis:
	
	

	1) obtained initial certification in 1995 from a Texas educator preparation program.
	

	2) were employed in a Texas public school in the 1995-1996 academic year.
	
	

	3) employed in only one Texas public school in the 1995-1996 academic year.
	
	

	High Poverty schools: greater than 50%  economically disadvantaged students
	
	

	High Minority schools: greater than 50% African American and Hispanic students
	


Table 3. Teacher Attrition for Traditional Teachers Initially Certified in 1997

	All Schools

	Program
	 
	Number
	Cumulative Attrition Rate

	Type
	 
	Employed
	1998-
	1998-
	1998-
	1998-

	 
	 
	1998
	1999
	2000
	2001
	2002

	 
	 
	 
	 
	 
	 
	 

	Alt Cert
	#
	2,132
	282
	430
	600
	692

	Program
	%
	 
	13.2%
	20.2%
	28.1%
	32.5%

	Traditional
	#
	6,634
	455
	871
	1273
	1615

	Program
	%
	 
	6.9%
	13.1%
	19.2%
	24.3%

	High Poverty Schools

	Program
	 
	Number
	Cumulative Attrition Rate

	Type
	 
	Employed
	1998-
	1998-
	1998-
	1998-

	 
	 
	1998
	1999
	2000
	2001
	2002

	 
	 
	 
	 
	 
	 
	 

	Alt Cert
	#
	1,384
	186
	284
	397
	445

	Program
	%
	 
	13.4%
	20.5%
	28.7%
	32.2%

	Traditional
	#
	3,311
	213
	412
	575
	725

	Program
	%
	 
	6.4%
	12.4%
	17.4%
	21.9%

	High Minority Schools

	Program
	 
	Number
	Cumulative Attrition Rate

	Type
	 
	Employed
	1998-
	1998-
	1998-
	1998-

	 
	 
	1998
	1999
	2000
	2001
	2002

	 
	 
	 
	 
	 
	 
	 

	Alt Cert
	#
	1,458
	201
	303
	418
	466

	Program
	%
	 
	13.8%
	20.8%
	28.7%
	32.0%

	Traditional
	#
	3,304
	218
	413
	581
	746

	Program
	%
	 
	6.6%
	12.5%
	17.6%
	22.6%

	Teachers had to meet the following criteria to be included in the analysis:
	

	1) obtained initial certification in 1997 from a Texas educator preparation program.
	

	2) were employed in a Texas public school in the 1997-1998 academic year.
	

	3) employed in only one Texas public school in the 1997-1998 academic year.
	

	High Poverty schools: greater than 50%  economically disadvantaged students
	

	High Minority schools: greater than 50% African American and Hispanic students
	


Table 4. Teacher Attrition for Traditional Teachers Initially Certified in 1999

	All Schools

	Program
	Number
	Number
	Cumulative Attrition Rate

	Type
	Employed
	Employed
	1998-
	1998-

	 
	2000
	1998
	1999
	2002

	 
	 
	 
	 
	 

	Alternative Certification
	#
	2,387
	269
	446

	Program
	%
	 
	11.3%
	18.7%

	Traditional University
	#
	7,976
	571
	976

	Program
	%
	 
	7.2%
	12.2%

	High Poverty Schools

	Program
	Number
	Number
	Cumulative Attrition Rate

	Type
	Employed
	Employed
	1998-
	1998-

	 
	2000
	1998
	1999
	2002

	 
	 
	 
	 
	 

	Alternative Certification
	#
	1,001
	110
	176

	Program
	%
	 
	11.0%
	17.6%

	Traditional University
	#
	2,696
	171
	252

	Program
	%
	 
	6.3%
	9.3%

	High Minority Schools

	Program
	Number
	Number
	Cumulative Attrition Rate

	Type
	Employed
	Employed
	1998-
	1998-

	 
	2000
	1998
	1999
	2002

	 
	 
	 
	 
	 

	Alternative Certification
	#
	1,203
	132
	221

	Program
	%
	 
	11.0%
	18.4%

	Traditional University
	#
	3,048
	202
	301

	Program
	%
	 
	6.6%
	9.9%

	Teachers had to meet the following criteria to be included in the analysis:
	

	1) obtained initial certification in 1999 from a Texas educator preparation program.
	

	2) were employed in a Texas public school in the 1999-2000 academic year.
	

	3) employed in only one Texas public school in the 1999-2000 academic year.
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