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 Academic Impacts of Greater Percentages of Low-Income Students on Low-Income and non-Low-Income Students in the Same Texas Schools

Laurence A. Toenjes(
Abstract: The negative relationship between student test scores and economic status has long been recognized. What is less emphasized is that while family poverty negatively impacts the academic performance of children, greater percentages of low-income students in schools has increasingly negative impacts on student performance.  Furthermore, higher percentages of low-income students not only reduce school performance of students designated as economically disadvantaged, students not meeting the definition of economically disadvantaged are also negatively affected by higher percentages of such students in schools which they attend.  In summary, greater percentages of economically disadvantaged students:

· reduce the academic performance of such students;

· negatively impacts the academic performance of all students;

· makes it rational for parents to attempt to enroll their children in schools with lower percentages of economically disadvantaged students;

The actual costs imposed by large percentages of economically disadvantaged students is far greater than is implied by a simple linear relationship between poverty and academic performance, upon which current compensatory education funding in Texas is based. By not addressing the greatly increased negative impact of high percentages of economically disadvantaged students the State of Texas may be saving money in the short term, but the poor academic performance of many low-income children will have long-run consequences for the state.

Data for 16 large Texas school districts show that in all cases, as school poverty increases, school performance decreases. In addition, in many districts, the negative impact of increasing numbers of low-income students has a more pronounced incremental impact upon those students not classified as low-income. The income standard is that used for eligibility for the federal free or reduced-price lunch program. The incidence of low-income students in Texas increased from 45 percent in 2001 to 60 percent currently. Students in nearly every school district in Texas are negatively impacted by the effects of poverty. 

Academic Impacts of Greater Percentages of Low-Income Students on Low-Income and non-Low-Income Students in the Same Texas Schools

Laurence A. Toenjes(
The negative relationship between student test scores and economic status has long been recognized. If the percentages of students in schools in a given state who meet some standard of academic success are plotted against the percentages of the students in each school who qualify for the federal free or reduced price lunch program the resulting graph will show a distinct negative relationship between the two variables. A comprehensive discussion of the socioeconomic impact upon academic achievement, with numerous citations, is contained in Bradley (2022).
 However, an admittedly somewhat cursory set of searches and reviews of related literature on this topic uncovered little that examined (a) the academic impact on economically disadvantaged (ED) students subjected to increasingly higher percentages of ED students in the same schools, or (b) the impact of even modest levels of ED students in a school, let alone high levels, upon students who are not classified as economically disadvantaged.  These effects, however, are reflected in the data themselves.
The Texas Legislature revised the method by which districts with enrolled students classified as economically disadvantaged receive additional funding in 2019.
  Prior to these changes each student classified as economically disadvantaged (ED) generated an additional 20% entitlement.  This translated into approximately an additional $1,200 per year for each such student. The enacted changes maintained the definition of an ED student as one whose family income was such that the student qualified for the federal free or reduced-price lunch program. But the amount of add-on weight for each such student was related to characteristics of the census block group in which the student resides.
 Under this revised system, the weights for each student vary from 0.225 to 0.275. If the census data is insufficient to make a determination for an eligible student, the minimum weight of 0.225 is applied.

These revisions to the add-on weights resulted in approximately an additional $1 billion being allocated to the compensatory education program. The resulting average add-on weight, based on the total funding for the program in SY 2021-22, and the number of eligible students served, is approximately 0.25. While this is a significant increase over the previous add-on of 0.2 for each ED student, the density of ED students in the schools which they attend is still not recognized as an important cost factor.  It is argued below that the percentage of ED students in any given school not only severely and negatively impacts the chances of academic success for ED students, but also negatively impacts non-ED students attending the same school as well. Therefore, while the recent changes to the compensatory education program in Texas represented a positive step, they were insufficient.
One of the reasons for the observed, negatively-sloped relationship is that if economically disadvantaged (ED) students, on average, do less well on the tests than the non-ED students, then the simple algebra of combining the average pass rates for the two groups of students results in a downwards sloping pattern as a function of higher average poverty levels in some schools. This case is modelled in Figure 1 below. However, there is also the possibility that not only the average scores for the two groups are different, but that the results for either or both groups will be adversely affected in schools that have higher percentages of ED students. The various possibilities are described with the assistance of several equations that will help remove ambiguities and clarify several conclusions.
Formulation of model

Writing equations requires that the terms of the equations be first defined.  The achievement criterion used will be the one referred to in the Texas accountability system as Making Grade Level, or MGL.  Reference will be made separately to the success rate of ED students and non-ED students, as well as to the combined success rate of all students passing that achievement level in a given school.  In addition, it will be necessary to use a variable which refers to the percentage of students in a school who fall into the ED category.  Therefore:
· MGL_ALL:  The percentage of students in a school who meet the achievement criteria—averages for all tested subjects, all grade levels in each school;
 
· MGL_ED:   The percentage of economically disadvantaged students who meet that criterion;
· MGL_NED: The percentage of students who are not classified as economically disadvantaged students who meet that criterion;
· p: The percentage of students in a school who are classified as economically disadvantaged (ED).

A linear equation for each group, ED and non-ED, can be written wherein the intercept will indicate the percentage success rate for either group when p is “very small”, i.e., the intercept at the vertical axis.  The slope coefficient of each equation will represent the degree to which the success rate changes with different percentages of ED students in a school.

(1)  MGL_ED  = a  + bp;   b <= 0, 0 <= p <= 1.

            (2)  MGL_NED = c + dp;   d <= 0, 0 < = p <= 1.

Assuming the slopes to be non-positive precludes success rates from increasing with greater percentages of ED students, which is seldom observed.
References are usually made to the average rate of success for all students in a school, in relation to the percentage of ED students, namely p. An equation describing this relationship is obtained by performing a weighted sum of the dependent variables of equations (1) and (2) using p as the weighting variable for MGL_ED and (1 – p) as the weighting variable for MGL_NED. The result is an equation for MGL_ALL as a function of p.

   MGL_ALL = p(a + bp) + (1 – p)(c + dp)

                                  = pa + bp2 + c + dp -pc -dp2
                                  = c + (a – c + d)p + (b – d)p2 .

(3)  MGL_ALL = c + (a – c + d)p + (b - d)p2.

The first derivative of (3) will represent the slope of the equation given the various parameters and is represented by


(4) d(MGL_ALL)/dp = (a – c + d) + 2(b - d)p, and the second derivative is expressed by


(5) d2(MGL_ALL)/dp2 = 2(b - d).
Equation (3), representing the average percentage of all students meeting the MGL criterion, is seen to be a second-degree polynomial in p.  However, the second-degree term is essentially omitted if the slopes b and d have the same value; i.e., if both the ED and non-ED students are affected similarly when included in schools with higher percentages of ED students, p. If the term (b – d) is positive, i.e., if slope d is more negative than slope b, then the resulting curve would be concave upwards (see Figures 3 and 4 below where that is the case).  This conclusion is confirmed by the fact that the second derivative, expressed by equation (5), would be positive if (b – d) is positive, and would indicate an upwards, u-shaped curvature to the equation.
It would seem natural to assume that at least at very low levels of p that the average performance of non-ED students would exceed that of most ED students attending the same schools. This would be represented by assuming that the intercept c representing non-ED students will normally exceed a, the intercept of the equation representing ED students.  But there is no a priori reason to assume the negative effects of increased concentrations of ED students in schools would have more deleterious effects on one group than on the other. In fact, both possibilities are demonstrated in the figures below, although it appears more often that the incremental negative impact of increasing the proportion of ED students is more pronounced on non-ED students than on ED students.  
The most significant feature of the above formulation is that the coefficient d in equation (2) might actually be less than zero, and could, in fact, be more negative than b, the slope coefficient in equation (1) representing the impact of increasing concentrations of school poverty levels for ED students themselves. Actual results for ED and non-ED students for a number of the largest school districts in Texas are shown below in Table 5 and in graphical form in Appendix 1.
Impact on ED and non-ED students in schools with different percentages of ED students

It is commonly realized that students of families whose incomes are close to or below the poverty level do less well in school, on average.  But the impact upon children from families whose income is well above the official poverty cutoff has been less studied. There are at least two consequential implications from a finding that non-ED students attending school with substantial numbers of ED students will suffer negative effects upon their academic performance.  First, such a finding would lend support to families who specifically choose to reside in school districts, or even attendance zones within their current district, where there are fewer low-income families.  Second, such a finding would suggest that additional state funding methods, intended to address the additional needs of ED students, almost certainly were not designed to also address the associated additional needs of non-ED students who attend the same schools.
In the three hypothetical cases represented in Figures 1 to 3, the constructed intermediate line will always begin at the y-intercept of the line representing non-ED students, and terminate at the point at the right side of the figure on the extreme point of the ED students’ line, where p = 1 (100% ED students). When actual numbers representing the percentages of students in schools who meet the MGL standard are plotted against the ED rate in each school, the results would likely fall along an intermediate line.  This means that even if neither non-ED students’ or ED students’ test results were affected by going from low-ED to high-ED schools, the observed relationship between MGL% and ED% would be negative, assuming that non-ED students scored at the higher level. This is represented in Figure 1. The slope of the thicker line, representing the combined MGL results for both groups, is equal to a – c, as these parameters were defined in equations (1) and (2), and assumed value of d = 0.
Figure 1. Case 1:  Zero slope for both groups.
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In Figure 2 it is assumed that both of the lines relating MGL% and ED% have the same negative slope.  That is, in terms of equations (1) and (2), b = d and both are less than zero. In this case, the negative slope of the combined line is decidedly more negative than the similar line in Figure 1. The slope of the combined MGL line in this case is a – c + d, which is more negative than in Case 1 since d is less than zero. However, this line is still linear. In terms of Equation (3), with b = d their difference is zero, so the second-degree term is zero.
Figure 2. Case 2: Same slope for both groups.
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In Figure 3 it is assumed that the slope of the line representing the MGL% versus ED% for non-ED students (Equation 2) is more negative than that representing ED students (Equation 1). The term multiplying p2 in Equation (3) is therefore positive, with the result that the line representing MGL for all students curves upwards.  However, note that for low levels of ED the line initially falls more rapidly than a linear line would have.  This is because in this case the assumed impact on the non-ED students due to incrementally higher levels of ED students has a more negative impact than on the ED students.
Figure 3. Case 3: Greater slope for non-ED group.
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The actual results for MGL at the middle schools in Fort Bend ISD, as shown in Figure 4, are almost exactly as described by the assumed relationships depicted in Figure 3. The thicker line representing MGL% versus ED% has a distinct curvature to it, resulting from fitting a second-degree polynomial equation to the MGL_ALL points. Also, unfortunately, the MGL results for schools with more than 50% ED students are relatively quite low.  The results are low for non-ED students as well as for ED students. It is even more disheartening because it was documented in a previous paper that Fort Bend ISD actually allocated $1,000 more per student to schools with higher levels of poverty than to those with lower levels of poverty
. 

Appendix 1 contains 16 charts, modelled after the preceding chart for Fort Bend ISD. The chart for Fort Bend ISD is also included in Appendix 1, for comparative purposes. Only graphs for middle schools are presented there. 

Figure 4. Actual Making Grade Level results for ED and non-ED in middle schools in Fort Bend ISD, 2022 test results
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Note: The variable CPETECOP referred to in the above graphs is actually the percentages of economically disadvantaged students.
Data Summary and Statistical Results
There are 1021 public school districts and 183 open-enrollment charter school systems in Texas. Approximately 4,993,274 students are enrolled in the districts, and some 365,766 in the charter schools.  As of 2021 there were 18 districts with more than 50,000 students, and 413 districts with fewer than 500 students.
 In addition, approximately 60 percent of all students qualify for the federal Free or Reduced-Price Lunch Program (FRPLP). Eligibility for this program is the criterion used for the category of economically disadvantaged (ED) students in this paper.

Several choices were made in determining which districts and schools to include in this analysis.  The choice criteria used in selecting the districts and their middle schools for which graphs are included in Appendix 1 contained at least 10 middle schools. This gives a sufficient number so that regression lines are meaningful or at least suggestive. The additional criteria used in selecting schools and districts used in this analysis include the following:
1. Schools with percentages of ED students exceeding 95% were excluded. The reason for this was to prevent unstable estimates of the percentages of non-ED students meeting the grade level criteria which were based on available data
.
2. Only districts were included for which the standard deviation of the ED percentages of the districts’ middle schools was 15% or more. The reason for this requirement was to exclude districts whose schools were tightly bunched up at high levels of ED.

3. Schools with indicators for special enrollments including “Selective Enrl Schl-Criteria Based” or “Selective Enrl Schl-Specl PGM Based” were excluded. This was intended to remove such schools as disciplinary centers and selective magnet schools.
4. Open enrollment charter schools were excluded.
Applying these selection criteria resulted in a data set with 16 school districts with 1,019 schools which enrolled 723,992 elementary and middle school students.

The main focus is on differences in academic performance exhibited by students classified as economically disadvantaged (ED) and those not so classified, enrolled in schools with various percentages of ED students.  The performance criterion used is the one designated by the Texas Education Agency (TEA) as “Making Grade Level” (MGL)
.  A lower-level criterion used by TEA for accountability purposes is called “Approaching Grade Level”.  The MGL standard is considered by some to be more closely aligned with the federally-used NAEP standard.  It seems also to be less subject to apparent ceiling effects for high-achieving schools with low proportions of ED students.
To give the reader some sense of the impact of the different scoring criteria used by TEA a brief summary of the percentages of meeting them by different student groups is shown in Table 1.

Table 1.  Percentages of Students Meeting Three Different Achievement Criteria, Texas STAAR Performance, 2021-2022, All Grades All Subjects
	
	State
	Afr. Amer.
	Hispanic
	White
	Asian
	Econ. Disadv.
	Non-Econ. Disadv.

	Approaches Grade Level or Above
	74%
	63%
	70%
	85%
	93%
	67%
	85%

	Meets Grade Level or Above
	48%
	35%
	41%
	62%
	80%
	37%
	65%

	Masters Grade Level
	23%
	14%
	17%
	34%
	56%
	15%
	35%

	Percentage of Students in Each Category
	100%
	13%
	53%
	26%
	5%
	61%
	39%



Note: Non-Econ. Disadvantaged Percentage success rates estimated from other data.

Results will also be carried out separately in some analyses for elementary schools and middle schools.  Table 2 presents several summary statistics for all of the elementary and middle schools included in the subset of schools and districts contained in the working data set.

Table 2.   Summary statistics for schools and districts included in working data set 
	School Type
	Nbr Schools
	Nbr Studs.
	ED (%)
	MGL_ALL (%)
	MGL_ED (%)
	MGL_NED (%)
	Diff.

	Elementary
	781
	477,626
	53.5
	53.0
	40.2
	67.6
	27.4

	Middle
	238
	246,366
	50.0
	51.2
	36.6
	65.7
	29.1

	Totals
	1,019
	723,992
	52.3
	52.4
	39.0
	67.0
	28.0


Figure 5. Making Grade Level All Students, All Subjects (2021-2022)
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The selection criteria described above resulted in 781 elementary schools and 238 middle schools contained in 16 school districts. A scatterplot showing MGL_ALL versus ED% for all of these schools is shown in Figure 5.  The generally decreasing relationship between MGL_ALL% and ED% is visible, but there is considerable variation about the regression line.  This distribution consists of all elementary and middle schools within the 16 school districts.  The intent below is to demonstrate that within the somewhat imprecise relationship depicted in Figure 5 there are some fairly well-defined relationships at both the elementary and middle school level, within each of these 16 school districts. Numerical results are presented to illustrate these relationships.  In addition, the graphs of the middle schools plotted for each of the 16 school districts are shown in Appendix 1. Those graphs clearly reveal some of the regularity between MGL_ED, MGL_NED and ED at the district level, much of which is not visible in Figure 5.

	Table 3, Elementary School MGL Means—ED and NED



	DNAME
	N
	MEAN MGL_ED
	MEAN MGL_NED
	DIFF

	AMARILLO ISD
	33
	45.8
	61.9
	16.0

	AUSTIN ISD
	69
	37.2
	62.1
	24.9

	CONROE ISD
	34
	48.5
	67.2
	18.8

	CYPRESS-FAIRBANKS ISD
	55
	45.5
	62.1
	16.7

	DALLAS ISD
	84
	40.8
	54.8
	14.1

	EL PASO ISD
	34
	43.4
	65.7
	22.2

	FORT BEND ISD
	51
	45.3
	58.2
	12.8

	HOUSTON ISD
	81
	43.9
	62.8
	18.9

	KATY ISD
	43
	52.0
	67.4
	15.4

	KILLEEN ISD
	27
	39.1
	45.5
	6.4

	KLEIN ISD
	32
	45.2
	63.8
	18.6

	LEWISVILLE ISD
	38
	43.9
	61.2
	17.3

	NORTH EAST ISD
	43
	47.4
	61.9
	14.5

	NORTHSIDE ISD
	79
	33.8
	51.2
	17.3

	PLANO ISD
	44
	45.7
	67.7
	22.0

	ROUND ROCK ISD
	34
	39.2
	60.9
	21.7





Note: The means are simple arithmetic means.
Table 3 displays the mean MGL_ED, MGL_NED, and their differences for the elementary schools in each of the 16 districts in the working data set. As can be seen, the average MGL scores vary considerably among the districts, as do the differences between the mean MGL_ED and mean MGL_NED scores within districts. For example, the differences between the MGL_ED and MGL_NED have a low of 6.4 percentage points for Killeen ISD, and a high of 24.9 percentage points in Austin ISD.

Table 4 presents similar data for the middle schools in the 16 school districts included in the working data file. For these, the differences between the MGL_ED and MGL_NED have a low of 6.8 percentage points for Dallas ISD, and a high of 29.6 percentage points in Round Rock ISD. However, even in the case of Round Rock ISD, the differences in the MGL_ED and MGL_NED scores vary widely within different middle schools. In one case, in a middle school with just 8% ED students, the difference is 49 percentage points (NED%: 83, ED%: 34).  At the opposite extreme, in another middle school within Round Rock ISD with 61% ED students, the difference between the two groups is just 10% (NED%: 34, ED%:24%). There has been much focus in Texas on “closing the gap” between groups of students with different demographics.  
	Table 4.  Middle School MGL Means—ED and NED



	DNAME
	N
	MEAN MGL_ED
	MEAN MGL_NED
	DIFF

	AMARILLO ISD
	12
	36.0
	51.8
	15.8

	AUSTIN ISD
	13
	29.6
	58.6
	29.0

	CONROE ISD
	17
	43.9
	65.9
	22.0

	CYPRESS-FAIRBANKS ISD
	19
	47.6
	63.5
	16.0

	DALLAS ISD
	22
	34.5
	41.3
	6.8

	EL PASO ISD
	11
	32.3
	53.4
	21.1

	FORT BEND ISD
	15
	40.7
	58.4
	17.8

	HOUSTON ISD
	19
	41.2
	56.1
	15.0

	KATY ISD
	16
	55.3
	70.2
	15.0

	KILLEEN ISD
	11
	29.1
	36.4
	7.3

	KLEIN ISD
	10
	39.5
	59.5
	20.0

	LEWISVILLE ISD
	15
	42.0
	61.2
	19.2

	NORTH EAST ISD
	14
	43.5
	58.9
	15.4

	NORTHSIDE ISD
	20
	30.5
	48.7
	18.3

	PLANO ISD
	13
	42.5
	66.6
	24.1

	ROUND ROCK ISD
	11
	37.4
	66.9
	29.6

	
	
	
	
	


However, achieving this gap reduction by, in effect, reducing the performance of the generally more favored group is not the intended manner of achieving this goal. The chart for middle schools for Round Rock ISD in Appendix 1 shows clearly that the average gap between high and low poverty groups diminishes with greater over-all percentages of school ED%.

The slope coefficients for middle schools are presented in Table 5, where for each middle school the MGL_ED and MGL_NED percentages were regressed against ED% as the independent variable.  As can be observed in this table, all but one of the slope coefficients for the MGL_NED students were highly significant.  North East ISD is the exception. For the MGL_ED students, the results for Dallas ISD and Houston ISD were not significant at the 0.05 level.  
Table 5. Slopes of regressions of MGL_ED and MGL_NED upon ED%, and their comparisons (middle schools)
	 
	 
	Econ. Disadv. Students
	Non-Econ. Disadv. Students
	 

	 
	 
	Unstandardized Coefficients
	Unstandardized Coefficients
	Compare Slopes (B)

	School District
	Nbr obs
	B
	Std. Error
	Sig.
	B
	Std. Error
	Sig.
	Diff
	t

	Amarillo ISD
	 11
	-0.197
	0.050
	0.003*
	-0.555
	0.093
	0.000**
	0.358
	3.391**

	Austin ISD
	13
	-0.201
	0.066
	0.011*
	-0.482
	0.109
	0.001* 
	0.281
	2.205*

	Conroe ISD
	17
	-0.312
	0.049
	0.000**
	-0.471
	0.035
	0.000**
	0.159
	2.640**

	Cypress-Fairbanks ISD
	19
	-0.419
	0.037
	0.000**
	-0.466
	0.048
	0.000**
	0.047
	0.776

	Dallas ISD
	22
	-0.328
	0.255
	0.213
	-0.932
	0.241
	0.001*
	0.604
	1.721*

	El Paso ISD
	11
	-0.510
	0.099
	0.001*
	-0.542
	0.148
	0.005*
	0.032
	0.180

	Fort Bend ISD
	15
	-0.475
	0.112
	0.001*
	-0.713
	0.074
	0.000**
	0.238
	1.773*

	Houston ISD
	19
	-0.247
	0.139
	0.093
	-0.648
	0.158
	0.001*
	0.401
	1.906*

	Katy ISD
	16
	-0.545
	0.058
	0.000**
	-0.618
	0.040
	0.000**
	0.073
	1.036

	Killeen ISD
	11
	-0.267
	0.092
	0.018*
	-0.721
	0.131
	0.000**
	0.454
	2.836**

	Klein ISD
	10
	-0.287
	0.063
	0.002*
	-0.517
	0.058
	0.000**
	0.230
	2.686**

	Lewisville ISD
	15
	-0.468
	0.069
	0.000**
	-0.635
	0.058
	0.000**
	0.167
	1.853*

	North East ISD
	14
	-0.552
	0.064
	0.000**
	-0.190
	0.102
	0.087
	-0.362
	-3.006**

	Northside ISD
	20
	-0.182
	0.029
	0.000**
	-0.197
	0.077
	0.020*
	0.015
	0.182

	Plano ISD
	13
	-0.402
	0.126
	0.009*
	-0.462
	0.139
	0.007*
	0.060
	0.320

	Round Rock ID
	11
	-0.430
	0.098
	0.002*
	-0.934
	0.089
	0.000**
	0.504
	3.807**



   Note: *p<0.05, **p<0.001
In all cases the slopes of the lines representing the performance-poverty relationships are negative.  North East ISD is the only example where the slope of the line for non-ED students is less than that of the line for ED students, but that slope is still negative.  

In addition, the slopes for MGL_ED and MGL_NED were compared to one another to see if they were significantly different. The t-values calculated for the comparisons are shown in the last column of Table 5, with their significance indicated. Eleven of the 16 districts show significant differences in the slopes of the regressions.  In one case, that of North East ISD, the slope of the MGL_NED v ED% line was significantly less negative than that of MGL_ED v ED% (see the graph for North East ISD’s middle schools in Appendix 1). In the other ten cases, the slope of the MGL_NED line was more negative than that of the MGL_ED line. This means that in those 10 districts the performance gap between ED and NED students diminished as school poverty levels increased.  In these districts the performance levels of both groups diminished in schools with higher proportions of low-income students.
In the other 5 districts, the rate of decrease in school performance between high and low poverty students did not significantly differ at higher poverty levels. However, in almost all cases, both of the relationships between MGL_ED, MGL_NED and the percentage of economically disadvantaged (ED%) students in the schools were significantly negative (the two exceptions for Dallas ISD and Houston ISD were noted above). This means that higher rates of ED students in schools diminished average MGL performance for all students.
A final examination of these data involved dividing the schools into ten decile ranges, from low poverty to high poverty, with the schools grouped so that each had approximately the same number of students in the middle school and elementary school grades. The resulting tabulations are summarized in Figure 6.

It can be seen that there is a steady decline in Making Grade Level percentages in moving from Decile 1 to Decile 7, for both the NED and the ED student subgroups. It appears that the decline for both groups steady in the highest three deciles, suggesting that when the percentage of economically disadvantaged students reaches approximately 70 percent the disadvantages of high concentrations has peaked. The reader is reminded, however, that schools with more than 95 percent of its students being economically disadvantaged were not included in the working data set.  

Figure 6.  Making Grade Level Percents versus Economic Disadvantage Deciles
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It can also be observed that the differences in the success rates of achieving the Making Grade Level criterion peaked at approximately 23.5 in the third decile, decreasing more or less gradually until reaching a difference of 12 percent in the tenth decile. However, as can be seen in the figures contained in Appendix 1, the differences between the two groups of students were far greater in certain schools. Some of those differences, remaining unexplained, certainly merit further examination.
Omitting schools designated as disciplinary centers or magnet schools eliminated some outliers.  But as the graphs in Appendix 1 illustrate, there are still obvious outliers among middle schools in several districts. Two such are Kealing Middle School and Lively Middle School in the Austin ISD (see graph of Austin ISD Middle Schools in Appendix 1).  Information on the websites for these schools describe intra-school magnet programs, but the schools themselves are not designated as magnet schools. The result is that the two points (+’s) shown in the graphs which are well above the rest of the non-ED points represent the Making Grade Level success rates of the non-ED students in these schools. However, what is not so obvious is that the economically disadvantaged students in these same two schools did much less well. For Keeling MS, 88% of the non-ED students met the standard, while just 32% of the ED students at the same school did so.  For Lively MS the Making Grade Level results were 71% at for the non-ED students but only 20% for the ED students at the same school. In these cases, very large “gaps” between the ED and NED students exist on the same campuses.
Appendix 2 contains a discussion of implications of the above observations on the performance of economically disadvantaged students as well as non-economically disadvantaged students attending the same schools. It is the author’s opinion that the results argue strongly that Texas’ current method of providing additional funding (compensatory aid) to districts based on a fixed amount for ED students is grossly inadequate. The data show that an ED student has a much greater probability of not meeting the MGL standards in a school where 80 percent fall into the ED category than in a school where only 10 percent are ED. But this means that a grant directed at helping an ED student in a school with 10 percent ED students is much more likely to be effective than is a grant of the same amount directed to a student in a school with 80 percent ED students.  To use a hypothetical example, the probability of an ED student failing in a school with 10 percent ED student might be 30 percent, whereas the probability of an ED students failing in a school where 80 percent are ED might be 65 percent.  Differences of this magnitude are present among the graphs in Appendix 1. 

The reason for extra grants to assist students who are in the low-income category is because it is widely recognized that a low-income family, on average, is a risk-factor working against the academic success of the children.  Therefore, demonstrating that any student attending school along with a substantial percentage of low-income students faces an additional risk factor should be acknowledged and addressed through fiscal or other means. Recognizing the various levels of risks a student is subjected to in schools with various percentages of ED students is a starting point for developing a compensatory education add-on grant that takes those different risk levels into account. Appendix 2 presents an initial attempt to address this issue.
Conclusions and Final Thoughts
The negative impact of higher concentrations of low-income students is present even in schools with very low percentages of economically disadvantaged students, and is visible for  non-ED students as well as ED students in the same schools.

As stated previously, the relationships between MGL_ALL, MGL_ED, MGL_NED and ED itself for Fort Bend ISD’s middle schools are consistent with the hypothetical case shown in Figure 3, where the slope of the MGL_NED line is more negative than that of the MGL_ED line.  The harsh implication of this pattern of relationships is that the negative impact of increases in the percentages of ED students in schools, upon either ED or non-ED students, exerts itself even at quite low levels of ED, in the 10 to 20 percent range. There are at least three reasons for this.  
One explanation would be that the influence of what children bring to school upon their academic success is much more complex than whatever is captured in their family income being so low that they qualify for the free or reduced-price lunch program.  Both those students who do qualify and those who do not qualify for the lunch program may have fewer of the requisites for school success if they reside in attendance zones where substantial proportions of children meet the income criteria for free or reduced-price lunches. If this is true, it means that the difficulties of educating children in schools with higher levels of ED students increase substantially since all or most of the students in the same attendance zone are negatively impacted.
A second explanation hinges on the likelihood that ED students, on average, will receive more of a teacher’s time and attention. If this is true, a smaller proportion of the teacher’s time would be directed to the non-ED students, on average, with a possible reduction in the learning progress of that group, relative to what they would achieve in a classroom without any ED students.

A third alternative explanation as to why the academic performance of both sets of students worsens when they are enrolled in schools with higher proportions of low-income students is that many low-income children bring with them a higher incidence of behavioral characteristics that are difficult to deal with in a classroom setting.  If this assumption is correct, then higher percentages of such students in a classroom increases the incidence not only of adverse individual behavior that is detrimental to a productive classroom, but it is likely that students inclined to disruptive behavior would have those tendencies reinforced and amplified if they are in classrooms with more than a very few such students. It is not difficult to imagine the possibility that there may be a very low threshold number of students prone to disruptive behavior which, if exceeded, would make it difficult for the average teacher to maintain control of a classroom of normal size. The more frequent disruptive behavior would, of course, impede learning by all students in the classroom, ED and non-ED alike.

Most likely is that the three probable causes--less educational capital on the part of ED students, less teacher time for non-ED students, and greater proclivity for anti-social behavior by ED students—all contribute to the observed relationships between student performance and family income, or more broadly, socioeconomic characteristics of the families, for ED and non-ED students alike.
It is important that the risk to academic achievement of greater concentrations of low-income students be recognized.  The risk is not only to the low-income students themselves, but to non-economically disadvantaged students who attend the same schools.  It is widely thought that one advantage of public schools is that they accept all children, regardless of their individual circumstances, and in so doing promote feelings of acceptance, dignity and respect among all. But it is essential that the schools, the school districts, and the state legislatures which determine the amount and allocation of resources not overlook the extra costs and difficulties associated with higher concentrations of at-risk students.   
These considerations are especially relevant in the context of the current pressure for “school reform”.  “School choice”, including vouchers to fund children attending private schools, is another attempt to improve the performance of K-12 schools without realistically and forthrightly acknowledging the central impediment to those desired improvements imposed by the effects of widespread poverty and low socioeconomics.  The concentration of children from low-income environments in many inner-city schools today greatly magnifies the difficulties of getting them onto a successful academic trajectory and of closing the gaps in performance between them and children from more supportive circumstances. Policies and plans which ignore the increasing difficulties imposed by higher levels of poverty upon school performance are almost certainly doomed to fail. It will be most unfortunate if the failure of inadequate policies and state initiatives continue to be used as excuses to dismantle the public school systems in Texas and elsewhere.

Appendix 1.   

Graphs representing student performance and levels of economic disadvantage among middles schools in 13 Texas school districts
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Appendix 2

Compensatory education grants to address the risks associated with various concentrations of economically disadvantaged students

While there is some nuance in Texas’ current formula for calculating compensatory education grants directed at economically disadvantaged students, the methodology, in essence, gives school districts an additional flat amount for each qualifying student.

The figures shown in Table A2-1 duplicates this current methodology. The data is intended to show the numbers for a hypothetical school district with eleven schools, each with percentages of ED students in distinct 10 percent ranges.  That is, school 1 would have 1000 students none of which are ED, school 2 would have 1000 students 100 of which are ED, up to school 11 where all 1000 students are ED.

Column C, labeled MGL_ED, shows the percentage of ED students in each school assumed to achieve the MGL standard on the year end tests.  Column D contains similar assumed percentages of MGL for students who are not ED.  Column E gives the corresponding percentages for all students achieving MGL in each school.
Columns F, G, and H show the number of students in each of the same groups—ED, NED, or All—who would fail to achieve the MGL standard.  Column I shows the amounts of compensatory education grants that each school would receive for its ED students, assuming $1,000 for each such student.  

The figures in Column J result from dividing the comp ed funds in Column I by the total number of students –ED as well as NED--who failed to achieve the MGL standard, shown in Column H.  The numbers in Column K are similarly derived by dividing the comp ed funds to each school by the number of ED students only who did not achieve the MGL standard. Obviously, if the divisor was instead the number of ED students rather than the number of ED failures, all of the figures in Column K would have been equal to the constant grant, $1,000, awarded for each ED student.  However, dividing by the numbers of ED students who failed shows that the amount of comp ed funds behind each failing student is far greater in the school with only 10% ED students than in the others.  In the school with 100% ED students, with a passing rate of just 20%, the average amount of the comp ed grant for each failing student was just $1,250, less than half of the amount in the school with just 10% ED students.
In this hypothetical case the total comp ed grant of $100,000 in support of the 100 ED students in school 2 did not result in all students achieving the MGL standard, but it did result in 60.5% of them achieving that standard. In school 11, in which it is assumed that all students are classified as ED, the same grant amount for each ED student only results in 20% of the ED students meeting the MGL standard.
If the same amount of additional funds per ED student are so much less effective in the highest poverty school than in the 10% ED school, it suggests that the risk of academic failure goes beyond the mere categorization of a student as low income or not.  A very high incidence of low-income students in a school greatly increases the risk that any student will not succeed.  The higher risk of failure among ED students in such schools should be recognized and adjustments made to counteract that higher risk.
Further, the numbers for NED students in Table A2-1 show that students who are not categorized as low-income are also negatively impacted by higher incidences of low-income students in their schools.  While the table shows 50 NED students not meeting the MGL standard in the school with zero ED students, the failure rate for NED students increases to 108 failures in the school with 10% ED students.  This increase of 58 failing NED students exceeds the 40 failures among ED students in that school.  In fact, it isn’t until the percentage of ED students in a school reaches 40% that the number of failures among ED students exceeds that of the NED students.
Column D indicates the probability that NED students will achieve the MGL standard.  This probability decreases significantly in each school with higher percentages of ED students. The reader might be thinking that Table A2-1 only represents a what-if scenario.  But one should compare the patterns observed in Table 2 with those exhibited by actual data plotted in Figure 4 above. They are very similar.  Peruse all of the other examples shown in the graphs in Appendix 1.  The similarities are quite compelling.

Focusing on row 1, column K of Table A2-1, the amount of extra funds generated by a $1,000 grant for each ED student represents $2,532 dollars for each of those students who failed making the MGL standard of academic performance.  If this is the amount that is directed towards each student who is at serious risk of not achieving the MGL criterion in a school with 10% ED students, perhaps that amount of funds per such at-risk students should also be made available at every school.

This level of funding has been incorporated into the data shown in Table A2-2.  The end results are shown in column O of that table.  The grant amounts that resulted in these levels of support are shown in column I, labelled “GRANT ED.” In addition, grants for the students not classified as low-income were also calculated using the same criterion.  These grant amounts, directed to each NED student, are shown in column K. These per pupil grant amounts are less than those for the ED students, shown in column I.  That is because the probability of any given NED student failing to achieve the MGL criterion is much less than for an ED student in the same school.  In both cases the basic grant of $2,532 per student is reduced by the probability that a student meets the MGL standard.  For example, in schools with 50 percent ED students, the probability that an ED student meets the standard is 0.425, shown in cell C6.  Subtracting from the basic grant of $2,532 an amount of ($2,532 x 0.425) gives $1,456, the grant amount for all ED students in this school in cell I6.
  If this amount, $1,456, is multiplied by the 500 ED students in this school, then divided by the 288 ED students expected to fail reaching the standard, the average is, again, $2,532 per failed or “at risk” student.
If the total grants to both ED students (column J) and to NED students (column L) are added together and then divided by the total number of students at risk (column H) the average amount is, again, $2,532, shown in column N.

The goal of this procedure is not to reward schools for students who fail, but is rather an attempt to use the actual risk confronting students to generate funds to pay for programs designed to overcome that risk. It is intended to provide the resources to overcome adversity, not to perpetuate it. It is clear that a fixed grant amount for each economically disadvantaged student fails to recognize the increased risk of failure for ED students, as well as for NED students, in schools with higher percentages of ED students. 
The methodology presented here is one attempt to address the inadequacy of Texas’ current funding of economically disadvantaged students. The assumed basic compensatory education grant of $2,532 per each such students was used for descriptive purposes only.  Any actual level of funding would need to be determined within a context of delineating specific programs intended to increase the achievement levels of all affected students.
Table A2-1.  Fixed amount of compensatory education grant for each ED student
	R
O

W
	SCH NBE
	ED%
	NBR STUDENTS
	MGL_ED
	MGL_NED
	MGL_ALL
	FAIL ED
	FAIL NED
	TOTAL FAIL
	CE_ED $ TOTAL GRANTS
	CE $/TOTAL FAILURES
	CE$ /ED FAILURES

	
	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	1
	1
	0
	1000
	65.0
	95.0
	95.0
	0.0
	50.0
	50.0
	0
	0
	0

	2
	2
	10
	1000
	60.5
	88.0
	85.3
	39.5
	108.0
	147.5
	100,000
	678
	2,532

	3
	3
	20
	1000
	56.0
	81.0
	76.0
	88.0
	152.0
	240.0
	200,000
	833
	2,273

	4
	4
	30
	1000
	51.5
	74.0
	67.3
	145.5
	182.0
	327.5
	300,000
	916
	2,062

	5
	5
	40
	1000
	47.0
	67.0
	59.0
	212.0
	198.0
	410.0
	400,000
	976
	1,887

	6
	6
	50
	1000
	42.5
	60.0
	51.3
	287.5
	200.0
	487.5
	500,000
	1026
	1,739

	7
	7
	60
	1000
	38.0
	53.0
	44.0
	372.0
	188.0
	560.0
	600,000
	1071
	1,613

	8
	8
	70
	1000
	33.5
	46.0
	37.3
	465.5
	162.0
	627.5
	700,000
	1116
	1,504

	9
	9
	80
	1000
	29.0
	39.0
	31.0
	568.0
	122.0
	690.0
	800,000
	1159
	1,408

	10
	10
	90
	1000
	24.5
	32.0
	25.3
	679.5
	68.0
	747.5
	900,000
	1204
	1,325

	11
	11
	100
	1000
	20.0
	25.0
	20.0
	800.0
	0.0
	800.0
	1,000,000
	1250
	1,250

	
	
	
	
	
	
	
	
	
	Total CE Grants
	5,500,000
	
	


Table A2-2.  Compensatory education grants for both ED and NED students: amount of grants a function of students not achieving MGL standard
	R

O

W
	SCH NBR
	ED%
	NBR STDNTS
	MGL_ED
	MGL_NED
	MGL_ALL
	FAIL ED
	FAIL NED
	TOTAL FAIL
	GRANT ED
	ED $ TOTAL GRANTS
	GRANT_NED
	NED $ TOTAL GRANTS
	TOTAL CE GRANTS
	TOTAL CE GRANTS/ TOTAL FAILURES
	ED COMPED GRANTS /ED FAILURES

	
	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	0

	1
	1
	0
	1000
	65.0
	95.0
	95.0
	0.0
	50.0
	50.0
	
	0
	0
	0
	0
	0
	0

	2
	2
	10
	1000
	60.5
	88.0
	85.3
	39.5
	108.0
	147.5
	1000
	100,014
	304
	273,456
	373,470
	2532
	2,532

	3
	3
	20
	1000
	56.0
	81.0
	76.0
	88.0
	152.0
	240.0
	1114
	222,816
	481
	384,864
	607,680
	2532
	2,532

	4
	4
	30
	1000
	51.5
	74.0
	67.3
	145.5
	182.0
	327.5
	1228
	368,406
	658
	460,824
	829,230
	2532
	2,532

	5
	5
	40
	1000
	47.0
	67.0
	59.0
	212.0
	198.0
	410.0
	1342
	536,784
	836
	501,336
	1,038,120
	2532
	2,532

	6
	6
	50
	1000
	42.5
	60.0
	51.3
	287.5
	200.0
	487.5
	1456
	727,950
	1013
	506,400
	1,234,350
	2532
	2,532

	7
	7
	60
	1000
	38.0
	53.0
	44.0
	372.0
	188.0
	560.0
	1570
	941,904
	1190
	476,016
	1,417,920
	2532
	2,532

	8
	8
	70
	1000
	33.5
	46.0
	37.3
	465.5
	162.0
	627.5
	1684
	1,178,646
	1367
	410,184
	1,588,830
	2532
	2,532

	9
	9
	80
	1000
	29.0
	39.0
	31.0
	568.0
	122.0
	690.0
	1798
	1,438,176
	1545
	308,904
	1,747,080
	2532
	2,532

	10
	10
	90
	1000
	24.5
	32.0
	25.3
	679.5
	68.0
	747.5
	1912
	1,720,494
	1722
	172,176
	1,892,670
	2532
	2,532

	11
	11
	100
	1000
	20.0
	25.0
	20.0
	800.0
	0.0
	800.0
	2026
	2,025,600
	1899
	0
	2,025,600
	2532
	2,532

	
	
	
	
	
	
	
	
	
	
	
	
	
	Total CE Grants
	12,754,950
	
	


( Laurence Toenjes, retired in Clear Lake Shores, Texas, received his PhD in economics from Southern Illinois University.


( Laurence Toenjes, retired in Clear Lake Shores, Texas, received his PhD in economics from Southern Illinois University.
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