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This paper uses data from the National Education Longitudinal Study of 1988
(NELS:88) to explore the relationship of teacher quality to student educational attainment
by looking at how the quality of a student’s 8"™-grade mathematics teacher is related to (a)
the highest academic level of mathematics coursework a student completes in high
school, (b) high school graduation rates, and (c) post-secondary degree-completion rates.
It finds that the quality of a student’s 8"-grade mathematics teacher is positively related
to the three indicators of educational attainment as long as one does not control for the
achievement level of the student’s 8‘h-grade mathematics class. When one controls for
the achievement level of the student’s class, the quality of the teacher is not a significant
predictor of attainment.

Perspectives and Theoretical Framework

There is a large body of research examining teacher quality and student

achievement (Murnane and Phillips, 1981; Ferguson, 1991; Monk and King, 1994,

Sanders and Rivers, 1996; Rowan, Chiang, and Miller 1997; Fetler 1999; Mayer,
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Mullens, and Moore, 2000; Darling-Hammond, 2000). This research has used student test
scores to evaluate the effectiveness of a range of hypothesized characteristics of teacher
quality (e.g., in-field degree, subject matter certification, years of teaching experience,
advanced degrees, etc.). Many have specifically focused on mathematics teachers
(Monk, 1994; Goldhaber and Brewer, 1997 and 2000). The best studies have controlled
for students’ prior achievement (i.€., used pre- and post-test scores to examine the ‘value
added’ by teachers rather than assume that the highest student achievement scores
correlate with the best teachers) (e.g., Goldhaber and Brewer, 1997; Monk and King,
1994; Darling-Hammond, 2000; Rivkin, Hanushek, and Kain, 2001, etc.). All, however,
rely on the assumption that the effects of teacher quality characteristics are ‘immediate’
(e.g., many studies rely on tests administered half-way through the school year or after
only four or five months with the focus teacher) and captured by test scores.

The NELS survey of 8™-graders in 1988, with its second follow-up at the end of
high school (1992) and its fourth follow-up eight years after a typical student’s high
school graduation (2000), allows one to test whether the characteristics of teacher quality
that are associated with improved test scores are also associated with long-term effects on
a student’s education attainment. Specifically, the NELS:88 second follow-up data
combined with the “academic pipeline” transcript classification of high school
mathematics courses (which classifies courses into eight levels of academic rigor, ranging

from “no mathematics” and “non academic” to “advanced academic III”') allows one to

! For a detailed description of the “academic pipeline” for mathematics, see National Center for Education
Statistics, The Condition of Education 2002, (Washington, DC: U.S. Government Printing Office, 2002),
232-34 (also at http: //nces.ed.gov). The mathematics pipeline was developed by David T. Burkam, Valerie
Lee, and Becki A. Smerdon (see Burkam, Lee, and Smerdon, 1997).

2

3



test whether having a high (or low) quality teacher in the 8" grade makes any difference
in a student’s chances of taking advanced academic mathematics courses in high school,
after controlling for student background, ability level, and school characteristics.
Furthermore, the NELS:88 fourth follow-up allows one to examine whether having a
high (or low) quality mathematics teacher in the 8'-grade (now more and more regarded
as the “gatekeeping” grade) makes any difference in a student’s chances of finishing high
school and completing postsecondary education, after controlling for student
background, ability level, and school characteristics. In short, the NELS:88 dataset
allows us to explore the question of whether a single highly qualified teacher in a critical
subject makes a lasting difference in the academic career of his or her students. Our null
hypothesis then is that a single teacher’s long-term effect is negligible once one has
controlled for student background and school factors.
Data Source and Sample

The National Education Longitudinal Study of 1988 (NELS:88) is the most
current and comprehensive source of information on personal and contextual factors in
the educational life of U.S. adolescents over time. It began in 1988 with a cohort of
about 24,000 8"™-graders. The sample generalized to the 3 million 8"™-graders attending
the approximately 40,000 public and private schools serving 8"™_graders in the U. S. in
1988. Follow-up data were collected in 1990, 1992, 1994, and 2000, and include

information obtained from the students, parents, teachers, administrators, and from school

The rationale for using the mathematics pipeline for this analysis is that mathematics is, by and large, a
sequentially progressive subject that can easily be converted into an academic pipeline and easily
interpreted. By contrast, English, social studies, and even science course are more difficult to convert into
an academic pipeline and far more difficult to interpret (e.g., Is world history at a higher academic level or
the same academic level as U.S. history? as economics?; Is AP Biology at a higher academic level or the
same academic level as Chemistry II7 as AP Physics?).



transcript files. Just prior to the third follow-up in 1994, the decision was made to sub-
sample the NELS:88 sample down to 14,000 respondents. Both respondents and non-
respondents from the third follow-up sample were selected for the 2000 survey, yielding
a sample size of over 12,000 cases.

For each student in the 8‘h-grade sample, two teachers were surveyed. One of
these teachers was either the student’s mathematics or science teacher and the other
teacher was either the student’s English or social studies teacher. For this study we
selected cases of students whose mathematics teacher was surveyed by dropping all
student cases that lacked 8™-grade mathematics teacher background data. By including
only those students whose mathematics teacher was surveyed, we were able to
specifically focus on the relationship between mathematics teacher quality and our three
outcome variables: mathematics coursetaking in high school, high school completion, and
postsecondary attainment. In order to rule out the possibility of bias in the subsample, we
calculated frequencies for students who were dropped and for those who were retained.
There were no marked differences in the frequency distributions of selected and non-
selected students by (1) various student background characteristics (race, socioenomic
status, limited English proficiency, parent’s education, and mathematics grades from 6"
grade until the base year survey), (2) school characteristics (urbanicity composite,
geographic region, and the percent of students in the school eligible for free or reduced
price lunch), or (3) the highest academic level of mathematics courses taken in high

school.



Measures
To examine the effects of a “high quality” teacher on a student’s academic career,
we (a) created a teacher quality measure, (b) used the National Center of Education
Statistics’ “mathematics pipeline” variable, and (c) used several outcome and background

variables in the NELS:88 dataset.

Teacher Quality

We created a composite variable for teacher quality using the following items
from the NELS:88 base year teacher survey: whether or not the teacher had a graduate
(BYT310D1) or bachelor’s (BYT3_9D1) degree in mathematics, or was certified in
mathematics (BYT3_7A); their response to the question “How prepared are you to teach
this course?”’(BYT2_14); the amount of time they spent “maintaining order and dis-
cipline” in the classroom (BYT2_16D); their years of teaching experience at the element-
ary or secondary level (BYT3_4); and how diligent they were in keeping records on,
correcting and returning, and discussing homework (A composite of BYT2_8A,
BYT2_8B, and BYT2_8C). Teachers who were not certified and did not have a
bachelor’s or master’s degree in mathematics were coded as low quality teachers if they
also reported at least one of the following: (a) being “unprepared” or only “somewhat
prepared” to teach 8th-grade mathematics; (b) lacking diligence on at least two home-
work factors (i.e., teacher reported never or only occasionally (i) keeping records on, (ii)
correcting and returning, or (iii) discussing homework); or (c) having taught for 3 or

fewer years.2 About 4.4 percent of the mathematics teachers surveyed fell into the cate-

? The rationale for using inexperience as an indicator of a low quality teacher is that research on teacher
experience has indicated that, while there is no positive or linear relationship between years of experience
teaching and student achievement, there is evidence that brand new teachers are typically less effective than
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gory of low quality teacher. Teachers who had a bachelor's or master’s degree in mathe-
matics were coded as high quality teachers (about 39.5 percent of teachers) if they also
reported that they were “very well prepared” or “well prepared” to teach 8th-grade
mathematics. Certain high quality teachers were recoded as highest quality teachers
(about 3.1 percent of teachers) if they also reported (a) diligence on all three homework
factors (i.e., teacher reported most of the time or always (i) keeping records on, (ii)
correcting and returning, and (iii) discussing homework) and (b) spending no time
maintaining order in the classroom.’ About 53 percent of the mathematics teachers
surveyed did not fall into any of these three categories and were coded as average quality

teachers.

Mathematics pipeline

To create a variable for the highest academic level of mathematics completed
using student transcript files, we replicated the code used for the analysis and preparation
of indicators on high school student coursetaking in The Condition of Education 2002
(NCES 2002). In the second follow-up (1992), transcripts were collected for a sample
(17,281) of the original 8"-grade students, of whom 42 percent (7,264) had an 8"-grade
mathematics teacher who was surveyed.

The categories (and percent of students for whom this was the highest academic

level of coursetaking they completed) are as follows:

teachers with at least 5 years of teaching experience (Darling-Hammond, 2000). The category of ‘3 or
fewer years’ was the lowest and most appropriate category for inexperience available in the variable
BYT3_4.

3 This choice of this variable as a marker of the highest quality teachers is not a simple one because
selecting teachers who do not spend any appreciable amount of time “maintaining order in the classroom”
may well select only teachers in the schools that offer the best learning environments, thus biasing any
results. However, it was decided to include this self-reported variable because (1) even the best teacher in
the world cannot succeed in a classroom that is out of control and (2) even in poor learning environments,
effective teachers do maintain order.

7



No mathematics (2.8 percent): No coursework completed in mathematics by graduates,
or only basic or remedial-level mathematics completed. It is thus possible for a graduate
to have taken one or more courses in mathematics, but to be placed at this level.
Nonacademic level (9.3 percent): Highest completed courses are in general mathematics
or basic skills mathematics, such as: general mathematics I or II; basic mathematics I, II,
or IT; consumer mathematics; technical or vocational mathematics; and mathematics
review.
Low academic level (8.3 percent): Highest completed courses are preliminary courses
(e.g., prealgebra) or mathematics courses of reduced rigor or pace (e.g., algebra I taught
over the course of 2 academic years). Considered to be more academically challenging
than nonacademic courses, courses at this level include prealgebra; algebra I, part I,
algebra I, part II; and geometry (informal).
The middle academic level is divided into two sublevels, each of which is considered to
be more academically challenging than the nonacademic and low academic levels, though
level I is not considered as challenging as level 1L
Middle academic level I (21.9 percent): Highest completed courses include
algebra I; plane geometry; plane and solid geometry; unified mathematics I and II;
and pure mathematics.
Middle academic level IT (22.0 percent): Highest completed course is algebra II
or unified mathematics III
The advanced academic level is divided into three sublevels, each of which is considered

more academically challenging than the nonacademic, low academic, and middle



academic levels, though level I is not considered as challenging as level II, nor level II as
challenging as level IIIL

Advanced academic level I (16.3 percent): Highest completed courses is algebra

I1I; algebra/trigonometry; algebra/analytical geometry; trigonometry;

trigonometry/solid geometry; analytical geometry; linear algebra; probability;

probability/statistics; statistics; statistics (other); or an independent study.

Advanced academic level I (10.0 percent): Highest completed course is

precalculus or an introduction to analysis.

Advanced academic level III (9.4 percent): Highest completed courses is

Advanced Placement (AP) calculus; calculus; or calculus/analytical geometry.
Level of educational attainment

High school completion was assessed using the item “Type of HS diploma
received as of 2000”(F4AHSTYPE) from the 2000 data file, which was recoded as 1 =no
diploma or equivalent, 2 = certificate of attendance, 3 = GED, and 4 = high school
diploma. Postsecondary educational attainment was assessed with a composite variable
created from the 2000 data file’s “Degree/certificate earned-1” (FAEDGR1), “Degree/
certificate earned-2” (FAEDGR2) and “Degree/certificate earned-3” (FAEDGR3). This
new composite variable was coded for the highest degree/certificate earned among the
first three degree/certificates earned (0= no postsecondary degree, 1 = certificate, 2 =
associate’s degree, 3=bachelor’s degree, 4=master’s degree, Ph.D. or equivalent, or first-
professional degree). In the fourth follow-up (2000), educational attainment data were
collected for 5,349 individuals from the original sample of 8"-grade students who had an

8th-grade math teacher surveyed by NELS.



Student variables

The student characteristics used in this analysis include socioeconomic status by
quartile (BYSESQ), race/ethnicity (RACE), the student’s grades in mathematics from 6™
grade until the base year survey (BYS81B), and limited English proficiency status
(BYLEP). For our analysis, these variables were dummy coded. Parental education
(BYPARED) was also used, and was collapsed into the dummy variable “Parent is a

college graduate.”

School variables

The school characteristics used in this analysis include school type (BYSC30);
urbanicity (G8URBAN); region (GBREGON); school size (BYSCENRL); percent of
students eligible for free or reduced-price lunch (GS8LUNCH); and the percent minority
enrollment in the school (G8MINOR). BYSC30 is coded as 1 for “Public” and 2 for
“Private.” G8URBAN is coded as 1 for “Urban,” 2 for “Subﬁrban,” and 3 for “Rural.”
G8REGON is coded as 1 for “Northeast — New England and Middle Atlantic States,” 2
for “North Central — East North Central and West North Central states,” 3 for “South —
South Atlantic, East South Central, and West South Central states,” and 4 for “West —
Mountain and Pacific States.” We collapsed the categories of BYSCENRL into “1-399
students,” “400-599 students,” “600-999 students,” and “more than 999 students.” We
collapsed the categories of GRLUNCH into “0-5 percent,” “6-20 percent,” “31-50
percent,” and “51-100 percent.” And we collapsed the categories of GRMINOR into

“None,” “1-5 percent,” “6-20 percent,” “21-60 percent,” and “61-100 percent.”

10 7



Math class variables

Students’ mathematics class size (BYT2_3) was also used in the analysis. This
variable was coded from 1 to 44 based on the number of students in the class. For our
analysis, this variable was dummy coded and collapsed into “20 or fewer students,” “21-
25 students,” “26-29 students,” and “30 or more students.” Teacher perception of the
achievement level of the students in the class compared to other math class levels
(BYT2_2) was used as well. This variable is coded 1 for “higher levels,” 2 for “average
levels,” 3 for “lower levels,” and 4 for “widely differing.” We recoded this variable into
two dummy variables for the “lower levels” and “higher levels.”

Procedures

The first step in this study was to conduct preliminary analyses (using crosstabs)
to see what discernible patterns, if any, exist to suggest that the quality of a student’s g™
grade mathematics teacher is associated with high school mathematics coursetaking
and/or future educational attainment. Finding existing patterns (see Table 1), the second
step in this study was to estimate the impact of teacher quality on student coursetaking
and educational attainment. This we did by estimating several ordinary least-squares
(OLS) regression models with AM software using as the dependent variable the
mathematics pipeline variable in the first set of regressions, the type of high school
diploma in the second set of regressions, and the highest postsecondary degree in the
third set of regressions. We controlled for student background characteristics and ability
level as well as various school factors (using the variables described above under

Measures) in each regression. AM software weighted all estimates to make them
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nationally representative and compensated for the cluster and strata design effects that
result from NELS’s complex survey design.

The results of the first model can be interpreted as the change in the highest
completed level of high school mathematics coursework associated with particular teacher
quality levels when holding other student and school factors constant. The general
equation for this model can be shown as:

Yi =6+ (B]T] + Bsz...+ BiTi) + (BISI + BzSz...+ BiSi) + (B]X] + BzXz...+ BiXi) + €
Where:

Y = Highest academic level of mathematics completed in high school

T).i = Teacher Quality Characteristics

S1.i= Student Characteristics

X.i= School Characteristics

d = constant term

€i = eITor term

The results of the second and third model can be interpreted, respectively, as the
change in the type of high school diploma and change in the highest postsecondary
degree earned associated with particular teacher quality levels when holding other
student and school factors constant. The general equation for each of these models is the

same as that for the first model, with Y adjusted accordingly.

Results

Preliminary r;esults

The results of a simple bivariate analysis reveal that students who had the highest |
quality mathematics teacher in the 8™ grade are significantly more likely to have
completed advanced academic mathematics level II and III courses in high school than

students who did not (see Table 1). They are also less likely to have stopped taking
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mathematics at the low academic level in high school. These students are more likely to
have graduated from high school (see Table 2) and to have gone on to complete a
bachelor’s degree by 2000 (see Table 3) than students with an average or low quality
mathematics teacher in the 8" grade. Such results suggest the possibility that the quality
of a student’s 8"™-grade mathematics teacher may be associated with educaﬁonal
attainment later in life. However, skepticism suggests that it is more likely that these
results indicate that the quality of a student’s 8™-_grade mathematics teacher are highly
correlated with other factors (e.g., better school districts, affluent families, better classes,
highly self-motivated students, etc.) that are the true determinant of later educational

attainment.

Regression results

The results of our three OLS regressions (to sort out the relative importance of the
quality of a student’s 8th-grade mathematics teachers when student and school
background factors are controlled for) reveal that the quality of a student’s 8™-_grade
mathematics teacher does not turn out to have a significant impact on high school
mathematics coursetaking, high school graduation, or postsecondary educational
attainment once one controls for the achievement level of the student’s 8"-grade
mathematics class.

Table 4 shows that when teacher quality is regressed upon the highest academic
level of mathematics completed in high school, and only a student’s grades and family
socio-economic status (SES) are controlled for, teacher quality is a significant
determinant of the highest academic level of mathematics completed in high school (see

run A). Controlling for parental education, the percentage of students in the school
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eligible for free or reduce-price lunch, whether the school is pﬁvate, urbanicity, region,
the percentage of minority students in the school, class size, school size, student race, and
whether the student has limited English proficiency (LEP) did not change this result (see
run B). However, if one also controls for the teacher’s perception of the level of
achievement in the class (i.e., whether the teacher reported that students in the 8"-grade
mathematics class were above or below the average level), teacher quality no longer
remains a significant determinant and the estimated impact of grades, SES, the
percentage of students eligible for free or reduce-price lunch, and urbanicity diminishes
(see run C). This suggests that an 8™-grade class’s achievement level “soaks up’ the
effect of teacher quality (as well as some of these other factors), perhaps by eliminating
the effect of the best students being sorted into the best teachers’ classes. For were this
occurring, high quality teaching would not be a determinant but rather the high quality
teachers would be an indirect factor by virtue of bringing together students who sustain a
high-quality learning environment. This could be because the high quality teachers are
more likely to teach the advanced classes (see Table 4a) (though this may be an artifact of
the dataset and the construct used in this analysis as this was not found to be the case in
an analysis of the National Assessment of Educational Progress (NAEP) 2000 8‘h—grade
mathematics teachers, Provasnik and Young, 2003). Likewise, it could be because
bringing together a critical mass of students with higher than average achievement levels
raises the performance expectations for all students in the class, or that the teacher’s
perceptions of the level of their class may be related to their expectations of how well
their students will perform, which may in turn have an effect on the performance of their

students. Or it may be that there are other factors that we have not controlled for that
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would better control for the possibility that the advanced classes are more likely to be in
the most affluent schools.

Table 5 shows that when teacher quality is regressed upon the type of high school
diploma a student received, only the highest teacher quality is a significant factor (see run
A). Once one controls for a student’s grades, family socio-economic status (SES), and
the level of achievement in the class, teacher quality again is not a significant determinant
(see run B). Moreover, being part of a class with a higher than average achievement level
is not a predictive factor of high school graduation though being part of a low
achievement level class is a negative factor. Once one controls for other factors,
however, being in a class with a higher than average achievement level becomes a
positive predictor at a 0.1 level of significance (see C).

Table 6 shows that when teacher quality is regressed upon the highest completed
level of postsecondary education, a high quality teacher is a significant determinant (at
0.1 level of significance) even controlling for a student’s grades and family socio-
economic status (SES) (see runs A and B). However, once one controls for the teacher’s
perception of the class’s level of achievement, the effect disappears (see run C).
Controlling for the rest of the student background and school factors does not change this
result.

Implications

The results of this study suggest that a single high (or low) quality teacher, by
virtue of what they bring to the classroom as teachers, does not have any discernible
impact on a student’s educational career once one controls for the student’s background,

ability level, and other school factors. However, these results can be seen as suggesting
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that having a high quality S‘h-grade mathematics teacher increases a student’s chances of
being in a high quality learning environment, which does have a discernible impact on a
student’s educational career even after one controls for the student’s background, ability
level, and other school factors. Thus while we “accept” (or more accurately, cannot
reject) the null hypothesis—that a single teacher’s long-term effect is negligible once one
has controlled for student background and school factors—we cannot say that having the
highest quality 8"™-grade mathematics teacher makes no difference to later educational
attainment. In future research, we will explore further the possibility suggested by this
study’s findings: that the quality of the teacher may be a marker of other factors, which

are more direct determinants of later educational attainment.

15

16



References

Burkam, D. T., Lee, V. E., and Smerdon, B. A. (1997). Mathematics, Foreign Language,
and Science Coursetaking and the NELS: 88 Transcript Data. Ann Arbor, MI:
The University of Michigan.

Darling-Hammond, L. (2000). Teacher Quality and Student Achievement: A Review of
State Policy Evidence. Education Policy Analysis Archives, (8:1). Available:
http://epaa.asu.edu/epaa/v8nl/ [April 2, 2003.

Ferguson, R. F. (1991). Paying for public education: New evidence on how and why
money matters. Harvard Journal on Legislation, 28 (Summer): 465-498.

Fetler, M. (1999). “High School Staff Characteristics and Mathematics Test Results,”
Education Policy Analysis Archives, (7:9). Available:
http://epaa.asu.edu/epaa/v7n9.html [April 2, 2003].

Goldhaber, D. D., & Brewer, D. J. (1997). Evaluating the effect of teacher degree level
on educational performance. In W. J. Fowler (ed.), Developments in School
Finance, 1996 (pp. 197-210). Washington, DC: National Center for Education
Statistics, U.S. Department of Education.

Goldhaber, D. D., & Brewer, D. J. (2000). Does teacher certification matter?: High
school certification status and student achievement. Educational Evaluation and
Policy Analysis, 22(2): 129-146.

Mayer, D.P., Mullens, J.E., and Moore, M.T. (2000). Monitoring School Quality: An
Indicators Report (NCES 2001-030). U.S. Department of Education, National
Center for Education Statistics. Washington, D.C.: U.S. Government Printing
Office.

Monk, D. H. (1994). Subject matter preparation of secondary mathematics and science
teachers and student achievement. Economics of Education Review, (13:2): 125-
145.

Monk, D. H., & King, J. (1994). Multilevel teacher resource effects on pupil performance
in secondary mathematics and science: The case of teacher subject-matter
preparation. In R. G. Ehrenberg (ed.), Contemporary policy issues: Choices and
consequences in education (pp. 29-58). Ithaca, NY: ILR Press.

Murnane, R. J., & Phillips, B. R. (1981). Learning by Doing, Vintage, and Selection:
Three Pieces of the Puzzle Relating Teacher Experience and Teaching
Performance. Economics of Education Review (1:4): 453-65.

National Center for Education Statistics (2002). The Condition of Education 2002.
Washington, D.C.: U.S. Government Printing Office.

16
17




Provasnik, S. J., & Young, B.O. (2003). The relationship of teacher quality to student
mathematics achievement at the 8"-grade: Findings from the National Assessment
of Education Progress (2000). Paper presented at American Educational Research
Association 2003 annual conference. (Available from the author.)

Rivkin, S.G., Hanushek, E. A., and Kain, J. F., (2001). Teachers, schools, and academic
achievement. Amherst, MA: Ambherst College.

Rowen, B., F.S. Chiang, and R.J. Miller. (1997). Using Research on Employee’s
Performance to Study the Effects of Teachers on Students’ Achievement.
Sociology of Education, (70): 256-284.

Sanders, W.L. & Rivers, J.C. (1996). Cumulative and Residual Effects of Teachers on

Future Student Academic Achievement. Knoxville, University of Tennessee
Value-Added Research and Assessment Center.

18 17




8l

'sasayjuaied uj s10410 pJepuelS (310N

Ayrenb 1s8ybiH yim paredwiod uaym LOQ" 18 8oUBIRYIP JUEIYUBIS ..
Aurenb 3saybiH yum paredwod uaym GO 1e asuasayip ueoyubis ,,
Aujenb 1saybiH yim pasredwod uaym |- Je aouasaylp jueoyiubis

(20°0) 900 (90°0) SE0 (20°0) 500 (200) ¥0°0 (900} 6%°0 66,0V Ajrenb jsayoiH
(10°0) €00 (ec00) 1E0 (100) 00 (1000 . 600 (zo0) 050 $2SLES Ayrenb ybiy
(10°0) ¥0'0 (200) . €20 (10°0) 800 (€00) . 2L0 (c0'0) €50 €GS61L abeiony
(+0°0) 200 (#00)  +.s SL°O (100) $0°0 (€0°0) 80°0 (200) . 990 08108 Ajrenb mon
@aiBap euojssajoid isil aaibap sojayoeg 9a1bap s,91B1005SY EEIVETG) ewoidip jooyos ybly N pajyBiopy  18ydes) yrew apeiB-yig jo Anend

10 ‘91eI0I00P ‘S J9)Se

uey) saybiy aai6ap oN

0002 :1242ea} Sanewayiew apeib-yig Jo Ayjenb ayy Aq ‘paulea aaibap Aiepuodasisod 1saybly ayy 0} Bujp1023E SHUIPN]S JO UORNGIISIP 9DEUBIAd - € 9|qE)

'sasayjualed Ul S10118 PJEPUBIS (310N
Ayrenb 1saybiH yum paredwod uaym Go° Je asualsaylp uedyiubig ,,
Ajenb 1saybiy yum pasedwod uaym |° Je aduasayp jueoubis

(e0°0) Z60 (e0°0) 500 (00°0) 000 (10°0) €00 66,0V Ajjenb 1saybiH
(200) .. €80 (00 . 110 (00°0) 000 (100) . 900  CATAR Ayrenb ybiy
(c00) . 680 (100 900 (00°0) 000 (eoo0) .. 800 18£81L abelony
(60°0) .. 690 (£0°0) 2Lo (10°0) 100 (600) . 610 9/662 Ayrenb mon
ewojdip [ooyas YbiH ag3Ion aouepuape Jo siediuaD juaieainba 4o ewodip oN N pawubiap layoea) yiew apeib-uyig jo Anend

2661 :13yoes)

sanewayiew apeib-yig Jo Ayjenb ay) Aq ‘pawsea ewojdip [ooyas ybiy jo adAy ayy 03 buipiodade spuapnys Jo uonnquysip abejuaslad - Z ajqe,

"sasayjuaied ul S10118 pJepuelg “SJUapN)s ||e JO} 8|qe|ieAr Jou Sem ejep jduosuel) jooyds ybiH 310N

Ayjenb 1saybiH yim pasedwod usym 100" Ye souaiayip Jueoyiubls ,,,
Ayjenb ysayfiH yim paredwod uaym GO° Je aouaayip uedubis .,

{¥0°0) 020 (S0°0) 220 (v0°0) 910 (50°0) 810 Ayjenb jsaybiH

(100 zLo (100 600 (200) 10 (10°0) 220 Amenb ybiH

(1000 . L00 (100) .« 010 (200) 910 (ec00) 220 abeiony

(20°0) . ¥00 (y00) . 210 (s0°0) 210 (+0°0) 6L0 Ayrenb mo
MEXE 1 11 19A8] OlWapEDE BIPPIN

1]
[9A8] JILBPEOR PIOUBADY

JiUIBPEO. PAOUBADY

193] IWBPEIR POUBADY

Ayrenb jsaybiy

(v00) ¥10 (100 100 (+0°0) 60°0 (00°0) 000 LOEOY
(100) 120 (100) .. 200 (10°0) 600 (100) .. €00 0ESSHy Ayenb ybiH
(2000 . €20 (100) .« 010 (10°0) 600 (100) .. €00 8vPP09 abelony
(v0'0) €20 (200) .. 800 (50°0) 610 (100) .« €00 LL90Y Ayrenb mon
|19A8] JIWBPEORUON $9S1N0J Ylew oN N pajybiap iayoea) Uyew apeiB-yig jo Anend

| 1A} JIWBPEOE BIPPI

[9A3] dILUBpEROER MO

2661 :19YoEea} sonewayiew apeib-ig Jo Ayjenb ayy
Aq ‘jooyas ybiy ul payajdwos Bupjelasinod saewayiew Jo [aAd] Jlwapedse 1saybiy ay) 0] Buip1osse spuapnys Jo uonnqulsip abejuaolad - | ajqey

BEST COPY AVAILABLE

19

Aruitoxt provided by Eic:

E\.



O

ERIC

Aruitoxt provided by Eic:

Table 4 - Effect of teacher quality in 8th-grade mathematics upon highest level of mathematics
completed in high school (ordinary least squares regression coefficients with standard errors)

Parameter Name
Constant
Mathematics teacher quality
Low quality teacher
High quality teacher
Highest quality teacher
Student mathematics grades 6th-
8th grade
Mostly As
Mostly B's
Mostly D's
Mostly below D's

Socio-economic status, by quartile
SES 2nd quartile
SES 3rd quartile
SES 4th quartile - highest
Teacher's perception of
achievement level of 8th-grade
mathematics class compared to
the average
High compared to average
Low compared to average
Parent is a college graduate
Yes
Percentage eligible to receive free
or reduced price lunch
6-20 percent
31-50 percent
51-100 percent
Is this a public school
No
Urbanicity of school
Urban
Rural
Region
North central
South
West
Percent minority in school
1-5 percent
6-20 percent
21-60 percent
61-100 percent
Mathematics class size
20 or fewer students
21-25 students
26-29 students
School enroliment
1-399 students
400-599 students
600-999 students
Race
Black
Hispanic
Asian
American Indian
Student is LEP
Yes
n
RZ

A B C

Estimate SE Estimate SE Estimate SE
3.195 ***  0.112 3.538 ***  0.197 3.532 *** 0.205
-0.066 0.207 -0.039 0.207 0.101 0.193
0.15 " 0.078 0.142 * 0.078 0.068 0.072
0.641 ** 0.216 0.578 ** 0.2 0.09 0.198
1.36 *** 0.094 1.352 ***  0.087 0.971 *** 0.085
0.64 *** 0.09 0.623 ***  0.083 0.401 *** 0.078
-0.78 *** 0.173 0.711 ***  0.151 -0.593 *** 0.13
-1.257 ***  0.194 -1.231 ***  0.195 -1.191 *** 0.195
0.59 *** 0.098 0.556 ***  0.091 0.44 *** 0.089
1.287 *** 0.104 1.172 *** 0.104 0.963 *** 0.102
1.816 *** 0.106 1.313 ***  0.137 1.022 *** 0.131
1.187 *** 0.069
-0.71 *** 0.103
0.451 *** 0.114 0.377 *** 0.116
-0.274 ** 0.105 -0.273 ** 0.092
-0.365 ** 0.117 -0.311 ** 0.1
-0.316 ** 0.15 -0.267 ** 0.136
0.527 *** 0.144 0.519 *** 0.141
0.202 * 0.109 0.125 0.1
0.27 ** 0.096 0.134 0.087
-0.003 0.122 0.126 0.113
-0.188 0.124 -0.065 0.114
-0.237 * 0.136 -0.149 0.128
0.059 0.114 0.084 0.109
-0.005 0.116 -0.022 0.108
0.061 0.128 -0.063 0.124
0.093 0.18 -0.009 0.174
-0.229 0.109 0.012 0.103
-0.083 0.104 0.03 0.097
0.094 0.107 0.21* 0.101
-0.159 0.149 -0.153 0.134
-0.128 0.115 -0.086 0.112
-0.068 0.107 -0.057 0.102
-0.138 0.126 -0.007 0.132
0.089 0.117 0.262 ** 0.111
0.431 ** 0.142 0.39 ** 0.13
0.15 0.373 0.313 0.346
-0.245 0.225 -0.172 0.219

4,372 4,150 4,126

0.329 0.365 0.481

***Significant at .001 level
**Significant at .05 level
*Significant at .1 level

NOTE: The reference groups are 'Average quality teacher,’ ‘Mostly C's,' 'SES 1st quartile - lowest,’
'Achievement level of 8th-grade class is average or widely differing,' '‘Parent is not a college graduate,' '0-5
percent eligible to receive free or reduced price lunch,' ‘Public school,' ‘Suburban,' ‘Northeast,’ '0 percent
minority in school,' 'Mathematics class size of more than 30 students,' 'School enroliment is 1,000 or more,’

‘White,' and 'Student is not LEP.'
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Table 5 - Effect of teacher quality in 8th-grade mathematics upon type of high school diploma received by 2000
(ordinary least squares regression coefficients with standard errors)

B C
Parameter Name Estimate SE Estimate SE Estimate SE
Constant 3.69 " 0.049 3.413 0.109 3.525 *** 0.152
Mathematics teacher quality
Low quality teacher -0.385 0.27 -0.002 0.112 0.003 0.114
High quality teacher 0.022 0.067 0.01 0.06 0.031 0.048
Highest quality teacher 0.178 ** 0.064 0.017 0.067 0.018 0.075
Student mathematics grades 6th-8th
grade
Mostly As 0.124 0.083 0171 ** 0.056
Mostly B's 0.069 0.079 0.072 0.067
Mostly D's -0.419 ** 0.204 -0.475 ** 0.191
Mostly below D's -0.582 ** 0.283 -0.593 ** 0.249
Socio-economic status, by quartile
SES 2nd quartile 0.337 *** 0.097 0.271 *** 0.083
SES 3rd quartile 0.391 *** 0.097 0.328 *** 0.084
SES 4th quartile - highest 0.433 *** 0.089 0.39 0.093
Teacher's perception of achievement
level of 8th-grade mathematics class
compared to the average
High compared to average 0.086 0.052 0.084 * 0.051
Low compared to average -0.313 ** 0.112 -0.226 ** 0.073
Parent is a college graduate
Yes -0.03 0.051
Percentage eligible to receive free or
reduced price lunch
6-20 percent -01 0.063
31-50 percent 0.007 0.074
51-100 percent -0.117 0.126
Is this a public school
No 0.114 0.079
Urbanicity of school
Urban -0.046 0.069
Rural 0.09 * 0.054
Region
North central 0.029 0.067
South -0.024 0.069
West 0.051 0.088
Percent minority in school
1-5 percent -0.063 0.059
6-20 percent -0.121 * 0.066
21-60 percent -0.095 0.071
61-100 percent -0.198 0.126
Mathematics class size
20 or fewer students -0.153 ** 0.067
21-25 students -0.053 - 0.055
26-29 students -0.16 ** 0.078
School enroliment
1-399 students 0.035 0.098
400-599 students 0.155 0.095
600-999 students 0.127 0.093
Race
Black 0.14 0.101
Hispanic 0.07 0.096
Asian 0.052 0.138
American Indian -0.283 0.413
Student is LEP
Yes -0.469 0.304
n 5,347 5,122 4,901
R? 0.014 0.154 0.199

***Significant at .001 level
**Significant at .05 level
*Significant at .1 level

NOTE: The reference groups are 'Average quality teacher,' 'Mostly C's,' 'SES 1st quartile - lowest,’ '‘Achievement level of 8th-
grade class is average or widely differing,’ 'Parent is not a college graduate,' '0-5 percent eligible to receive free or reduced
price lunch,' 'Public school,' 'Suburban,' 'Northeast,' '0 percent minority in school,' '‘Mathematics class size of more than 30
students,' 'School enrollment is 1,000 or more,' ‘White,' and 'Student is not LEP.'
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Table 6 - Effect of teacher quality in 8th-grade mathematics upon highest postsecondary degree received by 2000 (ordinary
least squares regression coefficients with standard errors)

A B C D
Parameter Name Estimate SE Estimate SE  Estimate SE Estimate SE
Constant 1.125 = 0.051 0.249 ** 0.079 0.327 *** 0.077 0.894 *** 0.171
Mathematics teacher quality
Low quality teacher -0.224 0.209 0.114 0.164 0.183 0.156 0.183 0.176
High quality teacher 0.161 * 0.08 0.099 * 0.059 0.056 0.056 0.054 0.058
Highest quality teacher 0.318 * 0.191 0.032 0.158 -0.178 0.174 -0.187 0.176
Student mathematics grades 6th-
8th grade
Mostly As 0.588 *** 0.073 0.471 *** 0.073 0.491 *** 0.071
Mostly B's 0.298 *** 0.079 0.241 ** 0.079 0.23 ** 0.081
Mostly D's -0.477 *** 0.125 -0.449 *** 0.126 -0.439 *** 0.107
Mostly below D's -0.489 ** 0.172 -0.509 ** 0.22 -0.446 ** 0.218
Socio-economic status, by quartile
SES 2nd quartite 0.382 *** 0.083 0.333 *** 0.079 0.234 *** 0.073
SES 3rd quartile 0.714 *** 0.084 0.648 *** 0.086 0.49 *** 0.083
SES 4th quartile - highest 1.454 *** 0.087 1.296 *** 0.085 0.85 *** 0.123
Teacher's perception of
achievement level of 8th-grade
mathematics class compared to
the average
High compared to average 0.432 ™ 0.075 0.469 *** 0.074
Low compared to average -0.293 *** 0.076 -0.263 *** 0.064
Parent is a college graduate
Yes 0.344 *** 0.099
Percentage eligible to receive free
or reduced price lunch
6-20 percent -0.231 ** 0.094
31-50 percent -0.196 ** 0.093
51-100 percent -0.337 ** 0.121
Is this a public school
No 0.365 ** 0.125
Urbanicity of schoot
Urban -0.155 * 0.081
Rural 0.055 0.076
Region
North central -0.042 0.093
South -0.161 * 0.096
West -0.388 *** 0.103
Percent minority in school
1-5 percent 0.001 0.099
6-20 percent 0.026 0.107
21-60 percent 0.054 0.123
61-100 percent 0.176 * 0.132
Mathematics class size
20 or fewer students -0.137 0.096
21-25 students -0.077 0.096
26-29 students -0.119 0.089
School enroliment
1-399 students -0.178 0.123
400-599 students -0.202 * 0.117
600-999 students -0.15 0.093
Race
Black -0.107 0.105
Hispanic -0.116 0.102
Asian -0.087 0.12
American indian -0.346 ** 0.162
Student is LEP
Yes -0.249 ** 0.126
n 5,349 5,212 5123 4,902
R? 0.006 0.224 0.252 0.295

O

***Significant at .001 level
**Significant at .05 level
*Significant at .1 level

NOTE: The reference groups are 'Average quality teacher,' 'Mostly C's,' 'SES 1st quartile - lowest,' 'Achievement level of 8th-grade class
is average or widely differing,' 'Parent is not a college graduate,' '0-5 percent eligible to receive free or reduced price funch,’ 'Public
school, 'Suburban,' 'Northeast,’ '0 percent minority in school,' '‘Mathematics class size of more than 30 students,’ 'School enroliment is

1,000 or more,' ‘White,' and 'Student is not LEP.
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