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Abstract

In this paper, we examine the NCLB
definition of a ‘“highly qualified”
teacher, the combined nature of fed-
eral and state highly qualified man-
dates, and how science teachers and
their principals in one large, urban
district have responded. In particular,
we report on the kinds of licenses that
teachers of science hold; the relation-
ship between science teachers’ qualifi-
cations and teaching assignments, both
within and outside of their licensure;
and the extent to which these trends
vary across different student popula-
tions, subject disciplines, and over
time. In addition, we present principal-
and teacher-interview data from eight
case-study schools and district-wide
teacher-survey data to shed light on
our findings and show how the NCLB
definition of highly qualified is under-
stood and regarded by teachers them-
selves. The data show that progress
has been made in assigning teachers
with demonstrated content knowledge
in the specific science subjects they
are assigned to teach, however the rate
of change is slower for some students
populations and science disciplines.
Moreover, both teachers and princi-
pals adapt to these mandates in a vari-
ety of ways, some of which reflect the
intended and unintended consequences
of these policies.

Key words: educational policy, science
education, science teachers, teacher
qualifications, teacher certification, teacher
placement

Introduction

Daviston Public Schools' is like
many other school districts across the
country. Administrators have worked
hard to increase the number of highly
qualified teachers in their districts in
order to meet the mandate of the No
Child Left Behind (NCLB) Act of
2001. During the 2007-2008 school
year, 97% of the teachers teach-
ing within the Daviston system were
deemed highly qualified by the state
according to the No Child Left Behind
definition (Honawar, 2008). That is,
they held bachelor’s degrees, had
licenses to teach in their state, and had
demonstrated subject-matter compe-
tency by one of the NCLB measures.
Within that group of highly qualified
teachers, however, there was a range of
expertise. Some were first-year teach-
ers; others had been in the system for
decades. Some held degrees in educa-
tion; others had content-area concen-
trations. Some consistently took part
in professional development; others
avoided it at all costs. Some felt highly
qualified to teach; some did not.

We looked carefully at the nature of
science teachers’ qualifications in the
Daviston Public Schools as part of a
larger study that examines the rela-
tionship between science teachers’
engagement in professional develop-
ment and their qualifications. In this
paper we ask, what is the relationship
between science teachers’ qualifica-
tions and their teaching assignments?
We report on the kinds of licenses that
teachers of science hold, the extent
to which they are assigned to teach
courses within and outside of their

licensures, the extent to which those
instances vary across different student
populations and subject disciplines,
and how these trends have changed
over time. In addition, we present
principal- and teacher-interview data
from eight case-study schools and dis-
trict-wide teacher-survey data to shed
light on our findings and show how the
NCLB definition of highly qualified is
understood and regarded by teachers
themselves.

Examining the impact of NCLB
through the lens of science provides
a unique perspective that other sub-
jects cannot offer. Although science
learning has been viewed as critical to
our nation’s future, it has been over-
shadowed by attention to mathemat-
ics and literacy, rendering the impact
of NCLB on science teachers largely
unknown. Moreover, because science
is composed of several disciplines, it
creates the need for discipline-specific
credentials, and thus NCLB’s empha-
sis on—and definition of—*highly
qualified” is rigorously put to the test.

What Is a Highly Qualified
Teacher?

NCLB definition.

We know that teachers have a sig-
nificant effect on student learning,
and that content knowledge plays an
important part in teachers’ effective-
ness (Darling-Hammond, 2000; Izumi
& Evers, 2002). Thus, the NCLB act
required that by the end of the 2005—
06 school year, all classes in core
academic subjects (English, reading
or language arts, mathematics, sci-
ence, foreign languages, civics and
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government, economics, arts, history,
and geography) be taught by highly
qualified teachers. While NCLB allows
states to set their own requirements for
meeting the highly qualified threshold,
the legislation specifies that teachers at
least meet the following criteria (U.S.
Department of Education, 2003):
A. Have a bachelor’s degree;
B. Be certified/licensed to teach
in the state (or participate in an
alternative route to certification);
and
C. Demonstrate a high level of
competency in their subject mat-
ter by:
a.passing a state test in each
subject in which they teach; or
b.successfully completing an
undergraduate major/course-
work equivalent to an under-
graduate major/a graduate
degree/advanced certification
or credentialing, in each sub-
ject they teach; or
c.using an individual profes-
sional development plan (i.e.,
High Objective Uniform State
Standard of Evaluation, or
HOUSSE?, plan) —an option
available only to veteran
teachers.

State definition: Provisions and
loopholes.

The state in which Daviston Public
Schools operates has met and, in
recent years, exceeded the NCLB
minimum requirements for licensure
and for obtaining the “highly quali-
fied” designation in two important
ways. First, NCLB allows states to
have science teachers demonstrate
that they are highly qualified by hold-
ing a license in either a “broad field”
(e.g., science) or in specific science
disciplines (e.g., biology or physics)
(U.S. Department of Education, 2003).
Daviston’s state has chosen the higher
bar and requires teachers of core aca-
demic subjects to hold the appropriate
valid license for the specific subjects

they are teaching (e.g., a teacher who
teaches both physics and chemis-
try must possess a valid license in
both disciplines in order to obtain
the “highly qualified” designation).
Because the requirements for getting
a teaching license in Daviston’s state
include having a bachelor’s degree and
passing the appropriate subject-matter
test (thereby demonstrating subject-
matter competency), the state meets all
the requirements listed in the NCLB
legislation. Second, Daviston’s state
requires that, in order to be considered
highly qualified, special education
(SPED) teachers or teachers of English
language learners (ELL) who are the
lead teachers of core academic sub-
jects must hold a SPED or ELL license
respectively in addition to a license in
the core subject(s) they teach.
However, these more rigorous
licensing requirements are accompa-
nied by provisions that essentially act
as loopholes, allowing some teachers
who otherwise would have failed to
meet the “highly qualified” require-
ments to do so through exceptions. For
example, a “20% rule” allows teachers
of core subject areas to teach outside
of their licenses as long as it amounts
to less than 20% of their schedules.
Districts can apply this exception for
up to three teachers in each subject
area within a school. Grandfathering is
another provision of NCLB that allows
teachers of core academic subjects
(with the exception of high-need areas)
who have met prior—and arguably
less stringent— requirements to retain
their “highly qualified” status. For
example, prior to the 2007-08 school
year, teachers needed to hold a valid
license, but not necessarily in the sub-
ject they were teaching. As a result, a
teacher hired prior to 2007 with a biol-
ogy license could teach physics and
be considered “highly qualified” (e.g.,
if that teacher completed a HOUSSE
plan before 2007); whereas that same
teacher hired one year later and given
the same teaching assignment would

not. The grandfathering rule, in com-
bination with the more stringent state
legislation, has created the paradoxi-
cal situation in which teachers with the
same qualifications, teaching the same
course, could have different “highly
qualified” designations.

While Daviston’s state has exceeded
the minimum licensing requirements
of NCLB, it is not alone in the degree
to which it has incorporated provi-
sions into its regulations that relax
their stringency, taken advantage of
NCLB'’s broad requirements, or inter-
preted NCLB’s requirements loosely.
Darling-Hammond and Berry (2006),
Berliner (2005), Center of Education
Policy (2007), and Smith and Gorard
(2007) criticize NCLB for providing
vague definitions that allow states to
apply lower “highly qualified” stan-
dards. Education Trust (2003) and
Keller (2005) provide evidence of
how differently states apply NCLB’s
requirements and provide unreliable
data on the “highly qualified” designa-
tions of their teachers. Moreover, while
no one would argue against the value
of possessing strong subject-matter
knowledge, many have criticized
NCLB’s emphasis on content knowl-
edge in the designation of “highly qual-
ified,” to the exclusion of pedagogical
skills, experience, and other qualities
(Smith et al., 2007; Smith, Desimone,
and Ueno, 2005; Darling-Hammond &
Sykes, 2003; Berry, Hoke, & Hirsch,
2004). This concern is one that we will
address later in this article; however,
we begin and focus primarily on the
nature of the science teaching creden-
tials of Daviston’s teachers of science,
which serves as the backdrop for our
study.

By teacher of science, we mean any
teacher who has been assigned to teach
a science course, whether or not they
are certified in that science discipline
or identified as a science teacher by the
district. “Science teacher,” on the other
hand, typically refers to those who
have the requisite background and
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credentials to teach science. This dis-
tinction between science teacher and
teacher of science is relevant because
of the importance of teaching assign-
ment to this discussion. Because teach-
ers can be assigned to teach more than
one science discipline, their status as
highly qualified depends in part on the
license(s) they hold and in part on the
courses their principals assign them to
teach. As we will discuss later, teach-
ing-assignment decisions are based on
a number of factors, not just who on
a school’s faculty has the appropriate
license.

Study definitions: Teaching within
and outside of licensure.

Given the significant and different
ways the designation “highly quali-
fied” has been applied by federal and
state policy, we sought a definition that
focused on the intent of the legislation:
the credentials of teachers of science
and their subject-matter knowledge.

With this goal in mind and for the
purposes of our study, we developed
three categories to describe the match
between teachers’ qualifications and
their teaching assignment(s). First, the
group of teachers whose status meets
the most stringent definition of “highly
qualified” are those who are teach-
ing subjects for which they have the
relevant license. We refer to them as
TWL (teaching within their licensure).
Second, we refer to teachers who are
teaching outside of their licensure,
for example a person teaching a phys-
ics course who has a biology license,
as TOL (teaching outside their licen-
sure). Because some teachers teach
more than one science discipline, they
can be teaching both within and out-
side their licensure (i.e., they are both
TWL and TOL). In addition, many
teachers acquired new licenses dur-
ing the course of our study, and so our
third category refers to those teachers
whose new licenses matched the sci-
ence disciplines they were teaching.
These teachers moved from TOL to

TWL, and we refer to them as TLC
(teaching licensure changed).

Using these categories of teach-
ers’ qualifications allows us to bypass
the vagaries of the “highly qualified”
designation cited above and concen-
trate on the intent of the state and
federal regulations—to have every
child taught by a teacher who knows
his or her subject. At the same time,
we acknowledge—and will discuss at
the close of this article—the concern
raised by many (see Smith et al., 2007;
Darling-Hammond & Sykes, 2003,
and Berry et al., 2004) that content
knowledge is necessary but not suffi-
cient to ensure effective teaching.

Methods

Study site.

Daviston Public Schools is a large,
urban district located in the north-
eastern United States. In 2009, it
had approximately 140 schools with
approximately 30,000 middle and
high school students. About 70% of
the district’s students are eligible for
free or reduced-price meals, 37% are
English language learners (ELL), and
20% require special education ser-
vices (SPED). Over the three years of
our study —2005-06 to 2007-08 —the
district employed a total of 693 teach-
ers of science. The teaching conditions
in Daviston are similar to other urban
districts. Teachers and their princi-
pals reported in our interviews that
they often have to contend with lack
of resources, challenging students,
and mounting responsibilities and
pressures.

Data collection.

We used the district’s employment,
teaching credential, and teaching
assignment data for middle and high
school teachers of science to analyze
trends in the match between teach-
ers’ qualifications and the subjects
they were assigned to teach. In addi-
tion to the district-level data, we col-
lected data from two separate samples:

a set of interviews in eight case-study
schools that were conducted in 2008,
and a district-wide summative survey
administered in 2009.

Our interviews were conducted with
47 teachers of science and their prin-
cipals at the eight Daviston case-study
schools. These included both middle
and high schools® representing the
range of student demographics in the
district. We interviewed most teachers
of science in the case-study schools.
The teachers we interviewed ranged in
experience from 1 to 34 years with a
mean of 8.7; 9 taught unified science in
middle school and 38 taught biology,
chemistry, or physics in high school.
The semi-structured teacher and prin-
cipal interviews were conducted using
a protocol designed by the research
team, field tested and refined. Teachers
were interviewed once during a sin-
gle school year, and principals were
interviewed once over the course of
two years. Interviews lasted 30-60
minutes.

The summative survey was devel-
oped by Program Evaluation and
Research Group (PERG) as part of
the larger study, and distributed to
490 Daviston teachers of science with
an overall response rate of 45%. The
data we present was provided by 106
teachers of science who responded
to a specific question on the survey:
What do you think is missing from the
public discussion about what teachers
need in order to be considered “highly
qualified”?

Data analysis.

Using the categories of teacher
qualifications (TWL, TOL, and TLC),
we examined the district employment
data to determine the distribution of
teachers teaching within and outside
of their licensure, and how those num-
bers changed over time. We analyzed
data by the science discipline taught,
and by the type of students taught—
either regular (REG), SPED, or ELL.
We examined the number of course
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sections taught by TWL and TOL
teachers, and the average number of
sections they taught by discipline and
by student population across the years.
Interview and survey data was used
to elaborate on our findings and to
understand how the NCLB definition
of highly qualified is understood and
regarded by teachers themselves.

Findings

The match between teaching
qualifications and teaching
assignments.

Shifts in teaching assignments.

We analyzed three years of district
data beginning with data from the
school year 2005-2006, to identify
trends in teaching assignment and
teacher licensure, and found that the
number of teachers teaching science
was relatively stable across the years
(M=441, SD=3.5). However, only
33% of the teachers taught science for
all three school years, 24% taught sci-
ence for two years, and 42% taught sci-
ence for only one year. Of those who
taught science for one year, 15% were
teaching science in 2007-2008 for the
first time. (Since this was the last year
we investigated, we cannot determine
if these teachers taught more than one
year.)

These numbers indicate the high
level of mobility within this district’s
teaching workforce, similar to what
has been found in other studies (see
Ingersoll, 2003b, and Morton, et al.,
2008). Within this short span of time
in Daviston, most of these teachers
either stopped teaching science or left
the school district entirely. Of those
who continued to teach science in the
district for more than one year, 29%
experienced changes in their teaching
assignments (either they were asked
to teach an additional discipline, to
drop a discipline they were already
teaching, or both). As we know, this
level of mobility has implications for
a variety of issues, including student
learning, professional development,

and school culture (see Guin, 2004,
National Commission on Teaching
and America’s Future [NCTAF], 2003;
Claycomb, 2000).

A number of factors discussed in
the literature explain these patterns of
teacher departures and shifts in teach-
ing assignments. Some researchers
argue that the departures are a function
of poor retention (Darling-Hammond
& Sykes, 2003; Ingersoll, 2003a;
Ingersoll, 2003b) while others argue
that the aging workforce and retire-
ment are the culprits (Baker & Smith,
1997). Some explain shifts in teaching
assignments as a result of poor man-
agement (Ingersoll, 2003a; Ingersoll,
2003c; Johnson, 2006), while others
maintain that it is a response to teacher
shortages that arise because we cannot
meet the demand (Darling-Hammond
& Berry, 2006; Blank & Toye, 2007;
Center of Education Policy, 2007).

We have seen evidence of all of
these issues in our study. For example,
interview data suggests that the state’s
licensing exam in physics is very dif-
ficult, and as a result, there is a short-
age of licensed physics teachers in the
district. This is borne out by the state’s
licensing exam data, which show that
of the 268 first-time test takers of
general science, physics, chemistry,
biology, and earth science in 2009,
only 10% took the physics test and, of
those, the pass rate was just 37%. Only
the earth science pass-rate was lower,

at 30.4%, compared to 51.1% (chem-
istry); 60.4% (biology); and 79.3%
(general science).

Unanticipated changes in student
needs from one year to the next also
explain shifts in teaching assignments.
This can happen, for example, when a
high number of students fail the state’s
required science test and additional
sections have to be created in the sub-
sequent year. Principals reported that
changing student enrollments and bud-
get cuts necessitated cutting positions
and then moving the staff internally
to accommodate these vacancies, and
that these staffing decisions were often
influenced by NCLB policies. One
principal noted that due to the require-
ment that they only hire teachers who
had passed the state’s licensure exam,
there are “teachers we can’t hire back
... even though we want to keep them.”

Teaching within and outside of
licensure.

To determine which teachers were
teaching within and outside of their
licensure, we examined the match
between their teaching assignments
and their credentials. The results are
displayed in Table 1 and indicate that
60% (414) of teachers of science were
teaching only outside their area of
licensure throughout the three years of
data. Only 22% (149) were teaching
within their licensure, and 13% (87)
taught courses both within and outside

Table 1. Trends in Teaching Within and Outside of Licensure from 2005-06 to 2007-08

OnlyTOL | OnlyTWL | TOL&TWL TLC Tota
(% of total) | (% of total) (% of total) (% of total)
Total number of unique
fota) nur 414 87 3 693
fuoer of teachers 256 (58%) | 95(22%) | 59(13%) | 31(%) | 441
Number of teachers 200(51%) | 101(23%) | 72(16%) | 43(10%) | 445
in 2006-07
Number of teachers
e o 211(48%) | 118(27%) | 71(16%) | 38(2%) | 438
g?igge from 05-06 to -10% 3%
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their licensure (approximately 18% of
teachers of science in Daviston were
assigned to teach more than one sci-
ence discipline).

The number of highly qualified
teachers recently reported by Daviston
for NCLB purposes was over 90%,
and there are several important reasons
why the numbers we provide are lower.
First, we report on science teachers
only, whereas the district’s report cov-
ers all subjects. Second, we apply a
higher standard in which we only con-
sider the match between a license in a
science discipline and teaching assign-
ment, and we ignore provisions that
make it easier for teachers to be con-
sidered “highly qualified.” Regardless
of the reason, however, Daviston’s
incidence of out-of-field teaching is
not uncommon, particularly in hard-
to-staff schools (Ingersoll, 2004;
Johnson, 2006) Table 1 also shows a
desirable trend from year to year, as
the proportion of TWL teachers within
the cohort increased by 5%, and the
number of TOL teachers decreased
by 10%. In addition, the number of
those who teach both within and out-
side their licensure increased by 3%.
We also see that across the years, 43
teachers (6%) obtained new licenses in
science disciplines they were teaching
during those years. A less conservative
way to look at the change in teacher-
assignment status is to view the per-
cent change using the 05-06 school
year as a baseline. This would demon-
strate an increase of 24% in TWL, and
a decrease of 18% in TOL. From either
perspective, these numbers do not rep-
resent changes in regulations, since we
used the same criterion for evaluating
teachers in all the years. Instead, these
numbers represent real changes in the
match between teachers’ licensure and
their teaching assignments.

Another positive trend that is not
shown in Table 1 is the number of
licenses that teachers acquired in sub-
jects they were not assigned to teach
during those three years. For example,

127 teachers (approximately 18% of
all teachers of science) obtained such
additional science licenses, 56 teach-
ers added a license in other fields
(e.g. history, 14 added administrative
licenses and 45 added licenses in math
and/or technology). Finally, 71 teach-
ers acquired SPED licenses, and 12
acquired ELL licenses in order to bet-
ter meet their students’ needs.

All told, 289 teachers of science
(42%) obtained 449 new credentials
during the three years of this study.
The incidences of teachers increasing
their credentials have implications for
a broad array of issues and are influ-
enced by a variety of factors. These are
discussed in more detail in subsequent
sections of this article.

Analysis by discipline.

In this section, we look at trends
in TOL and TWL teachers across the
science disciplines to determine the
degree to which there may be meaning-
ful differences in the match between
teaching assignment and credential®.
The results are presented in Figure 1,
and the data shows a desirable shift
from year to year, with the number
of TWL teachers increasing and the
number of TOL teachers decreasing
in all disciplines. However, we see a
dramatic difference across the disci-
plines in terms of the percentages of
TWL and TOL’. In 07-08, the year in

which each discipline had its greatest
percentage of TWL teachers, we see
that biology (at 65%) is the only dis-
cipline taught by more than 50% TWL
teachers. The discrepancy is at its peak
for the unified science courses, where
only 32% of the teachers were TWL
and over 65% were TOL.

Two factors help explain the large
numbers of teachers assigned out of
licensure. One factor relates to SPED
and ELL requirements, which we dis-
cuss below. The second factor relates
to the unified science course which
is taught in the middle grades, and
includes biology, physical science, and
chemistry components. Although there
is a state licensing test specifically
for unified science®, as our data show,
most teachers did not possess that
license. Many held no science license
at all (275—many of whom held ele-
mentary or SPED licenses, or licenses
in a variety of other subjects), others
held a license in one science discipline
(35), and a smaller number obtained
a unified license sometime during the
three years (15). Although an elemen-
tary license or a license in one science
discipline may demonstrate content
knowledge in some topics taught in
the course, it does not demonstrate the
total range of content that is covered
and therefore, using our criterion, does
not reach the standard of TWL. The
problem of under-qualified teachers

Figure 1. Distribution of teachers in licensure groups within different science disciplines across the

three school years
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in the middle grades has also been
identified and discussed elsewhere,
particularly by Cooney and Bottoms
(2003) and in the U.S. Department of
Education [U.S. ED] report, State and
Local Implementation of the NCLB
(2007).

Analysis by student population
group.

With regard to SPED and ELL
teachers, it is important to recall that
Daviston’s state requires lead SPED
and ELL teachers of science to hold
at least two licenses, one in SPED or
ELL respectively and the other in the
science subject(s) they teach. Among
the 47 ELL’ teachers, the percentages
of TOL and TWL teachers remained
around 50% in both school years.
Among the 152 SPED teachers there
was a particularly high percentage who
were in the TOL group (96%), with
little improvement across the years. In
comparison, among the 329 teachers
of science who taught regular students
(i.e., not ELL or SPED) in school year
06-07, approximately 50% were TOL
and 50% were TWL. By school year
07-08, the percentage of TWL teachers
increased to 60%.

The only viable option to demon-
strate science-content knowledge for
SPED or ELL teachers who did not
have a science license is to obtain
the relevant undergraduate major (or
coursework equivalent), a graduate
degree, or an advanced certification.
Only nine (6%) out of the 147 SPED
teachers who were TOL used this
option.

Overall, the data shows that the
number of TOL teachers is higher than
desirable for all population groups, but
that SPED and ELL students are far
more likely to be taught by teachers
who have not demonstrated content
knowledge of the science subjects they
are teaching than their peers who are
taught by teachers without SPED or
ELL license. This local trend mimics a
similar national trend (U.S. ED, 2007,

Katsiyannis, Zhang, & Conroy, 2003;
Center on Education Policy, 2007).

Analysis by teaching load.

To understand the scope of the TOL
problem, we also looked at the data by
the number of course sections taught.
The more sections a teacher teaches
the greater number of students he or
she affects; a TWL teacher in chemis-
try who teaches four sections is mak-
ing a much larger impact on the overall
student population than a TOL teacher
who teaches only one section. Figure 2
shows the distribution of the ratios of
sections-to-courses taught by teachers
in each license group across the dif-
ferent disciplines. The figure shows a
desirable outcome—that the average
number of sections taught by TWL
teachers is larger than the average
number taught by TOL teachers across
all disciplines. In other words, teach-
ers who hold a license in the subject(s)
they are assigned to teach, teach more
sections than those who do not have
the relevant license. The flip side of

this, of course, is that teachers with
one or more licenses carry a heavier
science teaching load, an issue of the
costs and benefits of multiple licenses
that we will discuss further in a subse-
quent section of this article.

A two-way ANOVA using status
(TOL vs. TWL) as one factor and pop-
ulation type (Regular vs. SPED and
ELL) as another factor resulted in sig-
nificant effects for both the status factor,
F(1,628)=12.6, p<.01, and the popula-
tion factor, F(1,628)=24.2, p<.01, and
their interaction, F(1,628)=6.2, p<.05.
The significant differences in estimated
marginal means show that regular edu-
cation teachers teach more science
sections than SPED or ELL teachers,
TWL teachers teach more science sec-
tions than TOL teachers, and regular
education teachers who are also TWL
teach more than anyone else.

In conclusion, the district level data
show that Daviston has made mean-
ingful headway in increasing the num-
ber of courses and sections taught by
teachers with the requisite licenses;

Figure 2. Box plots of the ratio of sections to courses by licensure groups within different science

disciplines
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however, those gains have been slower
for physics and unified science, as
well as for middle school, SPED, and
ELL students. These data also tell an
interesting story about the way admin-
istrators and teachers are reacting to
the NCLB legislation and state regu-
lations. To comply with these require-
ments, principals need to reduce the
number of teachers who are TOL in
core academic subjects and increase
the numbers who are TWL. To do so,
they have a variety of moves they can
make with regard to their staffing deci-
sions, and our data show that all of
these decisions occurred in Daviston.
For example, they can assign TOL
teachers to non-core subjects or elimi-
nate positions; they can hire new teach-
ers who are TWL, assign the TWL
teachers to teach more courses, or ask
the TOL teachers to add the required
license. Every year, principals have
reduced the number of sections taught
by TOL teachers, while assigning more
sections to the TWL group, thus boost-
ing the numbers of students taught
by highly qualified teachers. At the
same time, the district has increased
its emphasis on recruiting and hiring
teachers with the requisite licenses,
while many already employed teachers
have added licenses, and some of them
added licenses that helped them switch
from TOL to TWL status in the science
they were teaching.

The data also indicate that in some
science subjects, particularly physics
and unified science, the gap was very
hard to bridge. There were simply
not enough teachers with the required
licenses; and although their numbers
are increasing, they are still the minor-
ity. Similarly, although the teachers of
SPED students had the requisite SPED
license, they lacked the license for the
science subject they were assigned
to teach. As a result, most SPED stu-
dents were taught science by teachers
that Daviston’s state would define as
under-qualified.

Perspectives from Daviston

Teachers

What is missing from the NCLB
highly qualified definition?

As a prelude to understanding teach-
ers’ decisions regarding their pursuit
of one or more science licenses, we
asked how teachers felt about NCLB’s
“highly qualified” designation, and
whether they thought it was indeed an
indicator of a teacher’s effectiveness
in the classroom. In this section, we
report on the responses of the 34 teach-
ers from the case-study schools who
discussed this with us, and on the 106
teachers who responded to this ques-
tion on the district-wide survey.

The majority of all the teachers
indicated that the NCLB definition of
a “highly qualified” teacher is lack-
ing in one way or another. Of the 34
teachers we interviewed, 21 (62%)
indicated this was the case, and 92 of
the 106 survey respondents (87%) said
the same. In fact, more than half of
all teachers specifically stated, as the
quotes below express, that they did not
think the “highly qualified” status was
linked to a teacher’s effectiveness.

1 feel like highly qualified doesn’t
mean much and they put a lot of
emphasis on it and all it really
means is that you have specific
degrees and you passed a couple
of tests, but it doesn’t mean that
you are a good teacher.

Teachers acknowledged the impor-
tance of content expertise in their
responses. However, in contrast with
NCLB and the state, 10 of the teach-
ers we interviewed (29%) and 80 of
the survey respondents (75%) identi-
fied other aspects of teaching that were
equally if not more important to effec-
tive teaching and being considered
highly qualified. These included good
pedagogical skills, exposure to pro-
fessional development, and teaching
experience.

I think that content knowledge is
essential ... and the truth is that

can’t be the only factor that we use
to determine whether a teacher is
qualified or not. You can know all
the physics you want. If you can’t
control the classroom, you can't
implement that lesson.

Teachers need to understand how
people learn [and have] the abil-
ity to assess critical-thinking skills
[and] ... teach critical-thinking
skills.

Test scores don’t guarantee that a
teacher has a good rapport with
students. They should also like
their students and show an inter-
est and respect for their cultures.

Other responses acknowledge the
value of professional development,
teaching experience, and the time it
takes to develop the art and craft of
teaching, as this quote demonstrates:

I clearly believe that what makes
a person highly qualified is not
so much what he does before
becoming a teacher but what he
does after he becomes a teacher,
because qualification ... comes
with experience, [and] with pro-
fessional development after you
become a teacher.

Costs and benefits of one or more
science licenses.

Daviston’s demand for science
teachers is clear from the data.
Although some subjects and students
are better served by qualified teachers
than others, the fact remains that there
are still serious gaps. And while it is
true that 23% of Daviston’s teachers of
science acquired an additional science
license during the three years of data
we reviewed, their change in status did
not satisfy the demand and begs the
question of why more teachers are not
doing likewise.

To better understand the choices they
made about pursuing (or not) one or
more science licenses, we asked teach-
ers about the pros and cons of doing
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so. Of the 47 teachers we interviewed,
15 had more than one license, 29 had
only one license, 3 had no license at
all, and 18 were working on adding a
credential, either in science (11) and/
or another area such as SPED or ELL
(10). Four of those 18 teachers were
working on adding both a science and
a non-science license. Regardless of
their licensure status, 34 teachers had
opinions about the costs and benefits
of having more than one. Not surpris-
ingly, of those 24 who reported any
cost, the major disincentive teachers
identified was that it would result in
their being assigned to teach classes
they didn’t wish to, or to teach fewer
of the classes in which they were most
interested. This was particularly true
for physics where the need for teach-
ers is especially acute, as is the case
elsewhere in the country (Lu, Shen,
& Poppink, 2007; Ingersoll & Perda,
2009).

I would love to teach bio more
than physics; that is my passion.
So the con would be that you are
not teaching something that you
really, really love, and what you
went into teaching to do.

When I got that [initial science
certification], they said, ‘Well,
can we give you chemistry, can we
give you health, can we give you
biology?’

If I were licensed in something
else, they can easily move me,
and if I don’t want to teach it, 1
wouldn’t have much to say.

These quotes also suggest the pres-
sure that administrators face to assign
licensed teachers to the science
courses their schools offer, and its
impact on their faculty. Although they
entered a profession with knowledge
of and a passion for a specific science
discipline, teachers’ ability to control
their teaching assignments is limited
(Ingersoll, 2003a & 2003c; Johnson,

2006), and is often overshadowed by
the demands NCLB places on school
administrators and the district as a
whole (Krei, 2000). This is particularly
meaningful for novice teachers whose
inexperience already challenges their
ability to teach well.

Given their views regarding the
shortcomings of the NCLB definition
of highly qualified teachers, it may not
be surprising that some teachers were
reluctant to increase their credentials
because they did not feel it would sig-
nal an improvement in the effective-
ness of their teaching. As one teacher
noted, a “license wouldn’t change any-
thing. It is just a title.” Moreover, the
licensing process requires a significant
amount of time, effort, and financial
resources. As this teacher reported:

There is a lot of talk about requir-
ing teachers to be “highly quali-
fied,” but not a lot of talk about
HOW they can get there. Many
WANT to do so but are restricted
due to cost and/or time. For exam-
ple, it can be very difficult for
teachers with families to not only
afford graduate courses but find
the time to take them.

In light of the potential added bur-
dens of multiple licenses, one teacher
explained that, “If there [had] been
an incentive, then I would have con-
sidered it, but without that incentive,
why am I going to put pocket money
out there?”

The costs of increasing their cre-
dentials notwithstanding, 31 teachers
also had opinions about the benefits of
doing so. Of those, the most frequently
cited advantage, mentioned by 22 of
them, was the flexibility it afforded
them to move within their schools
or across schools in Daviston, and
the added career options they would
have should they choose to leave the
district. Additionally, teachers spoke
of the value of increasing their con-
tent knowledge, and the variety of
work they do. Four teachers spoke

specifically about the value of earning
certifications that would enable them
to better meet the needs of their SPED
and ELL students.

Conditions for SPED and ELL
teachers.

The conditions for SPED and ELL
teachers are unique for several rea-
sons and deserve particular attention.
First, the shortage of SPED teachers
was acknowledged by NCLB in 2004,
when the legislation was modified to
provide them with additional flexibility
in meeting “highly qualified” require-
ments. The American Association for
Employment in Education recently
confirmed this national shortage in its
annual educator supply and demand
study (2008). The results show that all
of the sciences and all special educa-
tion fields were reported to be in con-
siderable shortage—the designation of
highest need—for Daviston’s region
and many others across the country.

The high need for SPED and ELL
teachers in Daviston adds a sense of
urgency to the special, dual-license
requirements that these lead teach-
ers must now meet in order to satisfy
Daviston’s state regulations. Prior to
NCLB, SPED and ELL teachers were
not required to demonstrate subject-
matter competency in addition to their
SPED or ELL credential, and this
recent condition has yet to take its full
effect. In our interviews, for example,
some SPED teachers continued to sus-
pect that an additional license was not
actually required. Moreover, even as a
number of regular education teachers
indicated their interest in acquiring a
SPED or ELL license, SPED and ELL
teachers did not express a similar need
for a content-related credential.

Summary

Daviston has made progress in
assigning teachers to teach the sub-
jects for which they have demon-
strated knowledge. The three-year
trend shows a continued reduction in
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teachers’ assignments out-of-licensure
across all science disciplines. At the
same time, all science disciplines are
not starting from the same place —biol-
ogy continues to have many more dis-
cipline-specific licensed teachers than
any other science subject—nor are
they progressing at the same rate. Over
the past three years, middle school
unified science has made much slower
progress in increasing the number of
teachers with that science credential
than biology, chemistry, or physics.

Just as all science disciplines are not
benefiting equally from the emphasis
on teacher credentials, the situation has
not improved similarly for all students.
While regular education students are
far more likely to be taught science by
a teacher with demonstrated content
knowledge of that discipline, SPED,
ELL, and middle school students will
probably be taught science by a teacher
who doesn’t have the proper creden-
tial. Due to the districts’ lack of access
to licensed teachers for whatever rea-
sons— limited supply, uneven distribu-
tion, or unpredictable demands—these
students are being left behind. And
what of their teachers? Has NCLB cre-
ated an environment that enables the
growth and development of teachers in
their chosen profession?

In Daviston’s state, the licensing
requirements have changed often
in the past several years in order to
move closer to a higher standard of
excellence in what can be measured
efficiently by a large-scale exam:
subject-matter content knowledge. At
the same time, although studies have
found some evidence to support the
value placed on subject-matter knowl-
edge, the evidence is not as strong as
one would predict, while other attri-
butes, such as experience and good
pedagogy, are more consistently and
positively associated with student
outcomes (Rice, 2003, as cited in
Akiba, LeTendre, & Scribner, 2009;
Darling-Hammond, 2000). Moreover,
in the race to comply with changing

district and state demands, principals
are moving teachers from subject to
subject one year to the next, trying
to staff their classrooms with “highly
qualified” teachers. As our data show,
only one third of the teachers of sci-
ence taught science for three years in
a row, and among them were teachers
who experienced shifts in their course
assignments from year to year. With
this lack of stability, how are teach-
ers to gain the experience they need
to become the expert teachers that stu-
dents deserve?

Even so, Daviston’s teachers of sci-
ence are acquiring more licenses, both
in the science subjects they are cur-
rently assigned to teach and in other
subjects and areas of specialty, as well.
Our data show that 42% of the teachers
we examined obtained new credentials
during the three years of this study,
although we can’t know at this time
whether this rate of license acquisition
is different from the past. If teachers
are acquiring licenses at a faster rate,
this may be evidence of the impact of
NCLB; if this rate represents a slow-
down, then we may be seeing the toll
that these regulations are taking on
the teacher workforce. Given that the
TOLs are decreasing and TWLs are
increasing, we can see that the gap
is closing, but the pace is quite slow
and the pressure on teachers and their
administrators is only increasing.

Moreover, although teachers
acknowledge the value of content
knowledge for teaching effectively,
they criticize their state’s and NCLB’s
emphasis on content knowledge alone
in the designation of “highly quali-
fied” status. That criticism, along with
the burdens placed on teachers with
multiple credentials and the costs
associated with acquiring them, might
explain why more teachers don’t seek
additional licenses. We don’t know if
the high need for teachers of science
and the additional teaching burdens
they experience explain why so many
enter and leave science teaching over

the years, or if their transience drives
the need that requires principals to
overburden the teachers of science that
remain. Needless to say, there is more
to learn. We do know, however, that
teachers face a frustrating situation.
On the one hand, they are required to
be highly qualified by showing strong
content knowledge, which many teach-
ers believe is necessary —although
not sufficient—for effective teaching.
Furthermore, the time, cost, and effort
needed to demonstrate subject-matter
competency can outweigh the associ-
ated benefits. On the other hand, due to
the district’s provisions, some teachers
receive or retain the “highly qualified”
status based on less stringent require-
ments. As a result, some excellent
teachers who, due to time or other con-
straints, have yet to take the licensure
test in the subject they are teaching
are not considered “highly qualified,”
while less capable teachers may be
considered as such because of the pro-
visions mentioned above.

Discussion and Implications

The National Commission on
Teaching and America’s Future writes
about the changing face of the teach-
ing workforce. Teachers entering the
profession now don’t have the same
career expectations that their prede-
cessors did. They don’t necessarily
expect a life-long profession in the
classroom, but rather see teaching as
one of many positions they may hold
across a varied career. This younger
population of teachers may think dif-
ferently about the investments that
they are willing to make in their pro-
fessional development, as will the dis-
tricts that employ them. And teachers
with more experience are facing a pro-
fession that is quite different than the
one they entered years ago. The bur-
dens are greater, and the expectations
and demands are more wide-ranging
and complex.

The work of teaching is complex.
Being a good teacher requires a variety
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of skills and abilities that take time and
effort to acquire — effective teachers
are grown; they aren’t born that way.
Which begs the question of whether the
simple, binary designation of highly
qualified or not is adequate for the
task at hand. By oversimplifying the
measure of a teacher’s qualifications
and raising the stakes for those who
do not comply, we may be creating the
turbulence and high mobility we see
in the teacher workforce. Moreover,
by rewarding teachers for the achieve-
ment of their students as some recom-
mend, we may ultimately demonstrate
the insufficiency of the “highly quali-
fied” label because, as our teachers
noted, being qualified does not mean
you can teach well.

Our findings show that there is
a trend of TOL teachers becoming
TWL, but the transition is quite slow
and, for the most part, teachers are
teaching subjects for which they have
no license. While changes in teaching
assignment can happen very quickly
based on the particular needs of a
school, changes in qualifications take
much longer to accomplish and require
a measure of personal investment and
sacrifice. It is not entirely clear to the
teachers we interviewed that adding a
credential would benefit them in the
long run. They may be asked to teach
more subjects they don’t like; teach
fewer subjects they prefer; or even
worse, face the real possibility that
even though they obtained an addi-
tional license they may not be assigned
to teach that subject in the upcoming
years. In light of these dilemmas, a
teacher might easily conclude that
if they truly wish to become a better
teacher, spending the time to study for
a licensure exam may not be the best
way. Spending more time in profes-
sional development or partnering with
a veteran teacher may be just as—if
not more— likely to help them improve
their teaching practice while having
no impact on their “highly qualified”
status. Given the constraints of time

and money, it is hard to argue with the
logic of that approach.

Another way to value the importance
of content knowledge could simply be
to call for it by name. Having every
child taught by a teacher with subject-
matter expertise is not a trivial goal,
as our data show, nor does it imply
any other skills or expertise. Having
a career ladder and reward system for
teaching that recognizes the growth
and development that effective teach-
ing demands could only benefit the
profession and the students it serves.
Otherwise, we may be seeing the evi-
dence that both students and teach-
ers are being left behind by using an
oversimplified measure of the complex
practice of high-quality teaching.

References

Akiba, M., LeTendre, G. & Scribner, J.
(2007). Teacher quality, opportunity
gap, and national achievement in 46
Countries. Educational Researcher,
36(7),369-387.

American Association for Employment in
Education. (2008). Educator supply and
demand in the United States (Executive
Summary). Colombus, OH: Author.

Baker, D. & Smith, T. (1997). Trend 2:
Teacher turnover and teacher quality:
Refocusing the issue. Teachers College
Record, 99(1), 29-35.

Berliner, D. (2005). The near impossibility
of testing for teacher quality. Journal of
Teacher Education, 56(3), 205-213.

Berry, B., Hoke, M. & Hirsch, E. (2004).
The search for highly qualified teachers.
Phi Delta Kappan, 85(9), 684-689.

Blank, R. & Toye, C. (2007). 50-State
analysis of the preparation of teachers
and the conditions for teaching; Results
from the NCES Schools and Staffing
Survey. Washington, DC: Council of
Chief State School Officers.

Center on Education Policy. (2007).
Implementing the No Child Left Behind
teacher requirements. Washington, DC:
author.

Claycomb, C. (2000). High-quality urban
school teachers: What they need to enter
and to remain in hard-to-staff schools.

The State Education Standard, 1(1),
17-20.

Cooney, S. & Bottoms, G. (2003). A highly
qualified teacher in every middle grades
classroom: What states, districts and
schools can do. Atlanta, GA: Southern
Regional Education Board.

Darling-Hammond, L. & Berry, B. (2006).
Highly qualified teachers for all.
Educational Leadership, 64(3), 14-20.

Darling-Hammond, L. & Sykes, G. (2003).
Wanted: A national teacher supply pol-
icy for education: The right way to meet
the “Highly qualified teacher” challenge.
Education Policy Analysis Archives,
11(33), 1-57. Retrieved [2/11/2009 4:45
PM], from http://epaa.asu.edu/epaa/
v11n33/

Darling-Hammond, L. (2000). Teacher
quality and student achievement:
A review of state policy evidence.
Education Policy Analysis Archives,
8(1). Retrieved [2/12/2009 5:53 PM],
from http://epaa.asu.edu/epaa/v8nl/

Education Trust. (2003). Telling the whole
truth (or not) about highly qualified
teachers. Washington, DC: Author.

Guin, K. (2004, August 16). Chronic
teacher turnover in urban elementary
schools. Education Policy Analysis
Archives, 12(42). Retrieved May 10,
2009, from http://epaa.asu.edu/epaa/
v12n42/.

Honowar, V. (2008, June 16). Urban dis-
tricts found to be narrowing the teacher
gap. Education Week, pp. 1-2.

Ingersoll, R. & Perda, D. (2009). The
mathematics and science teacher short-
age: Fact and myth. Philadephia, PA:
The Consortium for Policy Research in
Education.

Ingersoll, R. (2003a) Who controls teach-
ers’ work? Power and accountability
in America’s schools. Cambridge, MA:
Harvard University Press.

Ingersoll, R. (2003b). Is there a shortage
among mathematics and science teach-
ers? Science Educator, 12(1), 1-9.

Ingersoll, R. (2003c). Out-of-Field teach-
ing and the limits of teacher policy.
Seattle, WA: Center for the Study of
Teaching and Policy.

10

ScieNce Epucator




Ingersoll, R. (2004). Out-of-field teach-
ing: The great obstacle to meeting the
“highly qualified” teacher challenge
(issue brief). Washington, DC: NGA
Center for Best Practices.

Izumi, L.T. & Evers, WM. (Eds.). (2002).
Teacher quality. Stanford, CA: Hoover
Institution Press.

Johnson, S. M. (2006). The workplace
matters: Teacher quality, retention, and
effectiveness. Washington, DC: National
Education Association.

Katsiyannis, A., Zhang, D. & Conroy, M.
(2003). Availability of special education
teachers; trends and issues. Remedial
and Special Education, 24(4), 246-253.

Keller, B. (2005, December 14). Actual
measure of ‘Highly qualified’ teachers
just beginning to come to light across
nation. Education Week, pp. s6-s9.

Krei, M. S. (2000, April 24). Teacher
transfer policy and the implications for
equity in urban school districts. Annual
Meeting of the American Educational
Research Association, New Orleans,
LA.

Lu, X., Shen, J. & Poppink, S. (2007). Are
teachers highly qualified? A national
study of secondary public school teach-
ers using SASS 1999-2000. Leadership
and Policy in Schools, 6(2), 129-152.

Morton, B., Peltola, P., Hurwitz, M.,
Orlofsky, G., Strizek, G. & Gruber, K.
(2008). Education and certification
qualification of departmentalized pub-
lic high school-level teachers of core
subjects: Evidence from the 2003-04
Schools and Staffing Survey (NCES
2008-338). Washington, DC: U.S.
Department of Education

National Commission on Teaching and
America’s Future. (2003). No dream
denied: A pledge to America’s children.
New York: author.

Nieto, S. (2003). Challenging current
notions of “highly qualified teachers”
through work in a teachers’ inquiry
group. Journal of Teacher Education,
54(5), 386-398.

Smith, E. & Gorard, S. (2007). Improving
teacher quality: lessons from America’s
No Child Left Behind. Cambridge
Journal of Education, 37(2), 191-206.

Smith, T., Desimone, L. & Ueno, K.
(2005). “Highly qualified” to do what?
The relationship between NCLB teacher
quality mandates and the use of reform-
oriented instruction in middle school
mathematics. FEducational Evaluation
and Policy Analysis, 27(1), 75-109.

Smith, T., Desimone, L., Zeidner, T.,
Dunn, A., Bhatt, M. & Rumyantseva,
N. (2007). Inquiry-Oriented Instruction
in Science: Who teaches that way?
Educational Evaluation and Policy
Analysis, 29(3), 169-199.

U.S. Department of Education. (2003).
Meeting the highly qualified teachers
challenge; the secretary’s second annual
report on teacher quality (USDOE No.
ED-00-CO-0016). Washington, DC:
Author.

U.S. Department of Education. (2007).
State and local implementation of the
No Child Left Behind Act; volume 11—
Teacher quality under NCLB: Interim
Report (USDOE No. ED-00-CO-0087).
Washington, DC: Author.

Notes

! Daviston is a pseudonym.

2 The HOUSSE plan is a combination of
proven experiences in teaching and pro-
fessional development and accumulated
knowledge in the subject area.

* One was a K-8 school where we focused
only on teachers who taught grades 6-8.

4 Disciplines with small numbers of teach-
ers are not used in this analysis (Earth
science, n=36; technology, n=15).

5 A combined TWL & TOL group is not
shown because a teacher can only be
in one license group for each discipline
they teach. The TLC group is not shown
because the data are presented by year,
and within a year a teacher can be only
TOL or TWL.

®The state exam used to certify teachers for
the unified science course is referred to
as the general science test.

7 Only lead ELL or SPED teachers were
included because the regulation requir-
ing “highly qualified” status only applies
to SPED teachers who are the teachers of
record. Data for SPED and ELL teachers
were only available for the 2006-07 and
2007-08 school years.
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