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Introduction

The guiding principle of education reform is increased student
learning, but education reform is unlikely to succeed if
elementary and middle school teachers do not have sufficient
academic preparation in specific subject areas to teach to the
standards we desire their students to achieve. An examination of
the academic coursework that prospective elementary and
middle school teachers are apt to take in the undergraduate
years makes it clear that their academic preparation needs to be
strengthened in very specific ways. The Massachusetts Depart-
ment of Education sought to address this need in a revision of its
teacher licensing regulations this past year by including specific
undergraduate academic coursework and testing requirements.
This paper chronicles our efforts to initiate and implement
reforms in teacher preparation, from assessment of the origins
and scope of the problem to solutions based on maintaining high
standards for students and teachers.
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Background

In 1993, the Massachusetts state legislature passed the Education
Reform Act, which provided for the development of a system of
standards and accountability measures to improve student
learning. For students, this system was to take the form of
PreK–12 standards (called the Massachusetts Curriculum
Frameworks) and accountability measures (collectively known
as the Massachusetts Comprehensive Assessment System, or
MCAS). For school districts, this system was to take the form of
school and school district standards and accountability measures
applied through an established schedule of inspections and
through ratings based on the inspections and student assessment
results.

But it was recognized that education reform could not focus only
on the schools, their curricula, and student assessment, and thus
the Education Reform Act of 1993 also provided for the develop-
ment of new standards and accountability measures in teacher
training. Regulations in place since 1994 have required
prospective teachers to graduate with a major in the arts or
sciences appropriate to the instructional field—rather than in
education—to become initially certified. Teachers may also
graduate with a second major in education, something many
colleges require of students who are seeking a teaching license,
but by law, graduates of teacher preparation programs must
have a bachelor’s degree in the arts or sciences. The law did not
require teachers to take tests of pedagogical knowledge or
performance assessments. The Education Reform Act, however,
mandates that prospective teachers pass a test of reading and
writing skills and a test of subject matter knowledge for the
certificate sought. Passage of these tests, which are now known
as the Massachusetts Educator Certification Tests™, is required
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for all candidates applying for their first teaching certificate in
any field of education in Massachusetts.1

Standards and Assessments for PreK–12 Students

The Massachusetts Curriculum Frameworks

As a first step toward implementation of the student reforms
legislated by the Education Reform Act, standards documents
were developed in five major subjects: science and technology/
engineering (1995), mathematics (1995), English language arts/
reading (1997), foreign languages (1998), and history and social
science (1998). These standards were reviewed by hundreds
of Massachusetts educators. Revisions to these standards
documents have been ongoing, with revised versions of the
mathematics, English language arts/reading, and science and
technology/engineering curriculum frameworks all approved by
the Board of Education in 2000 and the revised version of
the history and social science curriculum framework expected
in 2001.

A major feature of the revisions has been the introduction of
choice in assessment and a change in the type of assessment
provided at the secondary school level. In mathematics, two
assessment options are now being planned for grade 8: one is a
test based on “integrated” content strands and the other an end-
of-course test for algebra 1. In science, end-of-course, discipline-
specific tests are being planned for each of the four sciences
typically taught at the high school level (i.e., biology, chemistry,
physics, and earth/space science); an “integrated” science test

                                                          
1 Effective October 2001, the title of the educator licensure testing program will change
from Massachusetts Educator Certification Tests™ to Massachusetts Tests for Educator
Licensure™.
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covering two years of “integrated” science is being planned as
well. Students may select the test they wish to take, depending
on the science courses they have chosen to take in grades 9, 10,
and 11. An end-of-course test is also being planned in U.S.
history for the high school level.

Overall, teachers and administrators have welcomed these
assessment options and changes in test type; in general, they
prefer end-of-course assessments to tests covering more than one
year of coursework. They rightly judge that there is clearer
teacher accountability for student learning in the results of a test
focusing chiefly on a one-year course.

The Massachusetts Comprehensive Assessment System

Another step in the implementation of the Education Reform Act
was the development of assessments for students in grades 4, 8,
and 10. The results of the first three years of student assessment
under the MCAS (1998 to 2000) have been sobering and have had
clear implications for teacher training. Although there has been
an increase in the number of students performing at a higher
level in the 2000 and 2001 tests, large numbers of students are
failing the tests at all grade levels. As we all know, there are
many reasons why students do not do well in school, among
them such obvious factors as erratic school attendance, limited
reading ability, or limited fluency in English. But it is also clear
that there are teachers, especially in the elementary and middle
school, who lack an adequate academic background to teach to
the high standards embedded in the Massachusetts Curriculum
Frameworks, especially in mathematics, science, and history.
This is why our approach to education reform focuses not only
on student assessment but also on teacher testing.
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Why Too Many Elementary and Middle School Teachers
Have a Weak Academic Background

Most elementary and middle school teachers in Massachusetts
are prepared in undergraduate, not graduate, programs. By law,
they must have an arts or sciences degree. Unfortunately, this is
not enough. Because of weak academic subject-area require-
ments and broad general education requirements at many
teacher preparation programs, graduating teachers are often
inadequately prepared to teach at the elementary and middle
school levels.

Academic Coursework Requirements

Research shows that the majority of elementary teachers do not
choose to major in one of the subjects they will teach in grades 1
to 6 (i.e., English, history, geography, government/civics,
mathematics, and science). As for middle school teachers, those
who choose to major in one of the core subjects taught in grades
5, 6, 7, and 8 (again, these are English, history, geography,
government/civics, mathematics, and science) and obtain a
license to teach that subject in the middle school clearly have had
sufficient academic coursework in their discipline. The problems
lie in the training of those who have chosen to obtain a middle
school generalist license, as it is called in Massachusetts. Under
the regulations in effect since 1994, candidates for the generalist
license have been required to complete a minimum of only 24
semester hours across a range of academic disciplines (including
more than those listed above), which may or may not overlap
with the requirements they must fulfill for a major in the arts or
sciences. And yet, with a generalist license, these individuals are
certified, and supposedly prepared, to teach all subjects in self-
contained classrooms in grades 5–8.
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General Education Requirements

Because general education or core distribution requirements are
often inconsistent across colleges, unclear, or excessively broad,
it is quite possible that few prospective elementary teachers take
even lower-level courses in U.S. history, European history, other
world history, American literature, British literature, other world
literature, composition, economics, geography, and U.S.
government. They are also unlikely to have taken one or
more science laboratory courses and the mathematics and
non-laboratory science courses appropriate for an elementary
teacher. Similarly, it is quite possible that few prospective
middle school generalist teachers have taken upper-level courses
in U.S. history, European history, other world history, American
literature, British literature, other world literature, composition,
economics, geography, and U.S. government, as well as one or
more science laboratory courses and mathematics and non-
laboratory science courses in the arts and sciences. Moreover,
because many colleges also require an education major (or minor
for middle school teachers), the number of courses under-
graduates can take in their junior and senior years outside their
arts or sciences major is even more limited.

Other Factors in Middle School Teacher Preparation

Another problem is that many middle school teachers actually
hold only elementary licenses—because they teach grades 5 and
6 and these are often included in a middle school. Since Massa-
chusetts teachers may legally teach outside their license field for
20 percent of their time, some of these middle school teachers
with elementary licenses could be teaching students in grades 7
and 8. Further, large numbers of middle school teachers are
certified elementary school teachers who have added the middle
school level to their license. Academic requirements for post-
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baccalaureate programs preparing teachers for a middle school
generalist license are unclear and inconsistent across colleges.

Standards and Assessments for Prospective Teachers

Recognizing that many elementary and middle school teachers
in Massachusetts have had weak academic backgrounds—and
that in many cases this lack of preparation is because they have
not been required in their undergraduate programs to take
sufficient coursework in the subjects they are expected to teach—
is only half the battle. To ensure that only qualified individuals
with appropriate subject matter knowledge become certified to
teach, the Education Reform Act mandated that all prospective
teachers take and pass a test of reading and writing skills and a
test of the subject area corresponding to the license sought.

Testing Requirements

The educator licensure tests in Massachusetts, which include
both the Communication and Literacy Skills Test and tests in
approximately 40 different subject areas, were developed
between 1995 and 1998 and administered for the first time in
April 1998. The results of these tests were also sobering: a large
number of candidates failed one or both tests. This led the Board
of Education to formulate a policy that puts on probation teacher
training programs whose student pass rate falls below 80 percent
for several successive years. These accountability measures have
been reflected at the national level by the establishment of an
accountability system for higher education (in Title II, Section
207 of the Higher Education Act) based on state pass rates.

One might expect that the existence of a new state teacher
test for prospective elementary teachers—and the education-
program accountability measures that go along with the test—
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would provide teacher training programs with enough incentive
to compel their students to take adequate academic coursework
in all necessary subjects. This is not the case. The present four-
hour teacher test of subject matter knowledge consists of only
about 80 multiple-choice items and two open-response items
requiring a written response. These few items must assess all the
major academic subjects that elementary or middle school
teachers teach, as well as the domains of reading/language arts,
the arts, physical education, and child development (for the
Elementary test) or the arts, physical education, and adolescent
development (for the generalist Middle School test). The tests are
clearly not long enough to test in adequate depth the major
subjects that we expect elementary and middle school teachers to
be able to teach. Therefore, to increase the incentive to
Massachusetts colleges and universities to strengthen their
teacher training programs and to upgrade their admission
criteria, the Department of Education is also using teacher
licensing regulations to ensure that prospective teachers have
stronger academic backgrounds than they now have in the
subjects they teach.

Licensing Requirements

In the summer of 1999, Commissioner of Education David
Driscoll and the Massachusetts Board of Education called upon
Department of Education staff under my direction to revise
existing regulations on teacher licensing and approval criteria for
teacher preparation programs. One major goal in revising these
regulations was to strengthen the subject matter knowledge
required for each license to ensure that teachers are prepared to
teach to the student learning standards in the Massachusetts
Curriculum Frameworks. A second major goal, and it will be
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clear in a moment why this was necessary, was to spell out,
wherever possible, requirements indicating desired academic
coursework for a particular license.

Undergraduate teacher training programs must do two different
things to produce graduates who are well-prepared teachers, one
of which is completely under their control, one of which is not.
Not only must teacher training programs provide appropriate
pedagogical coursework addressing the academic content
acquired by the undergraduate students who intend to become
teachers of that content area, they must also ensure that
prospective teachers have taken, or are taking, the appropriate
coursework in the arts and sciences. The programs’ respon-
sibilities are much easier to fulfill with respect to those who
become teachers in secondary schools, since the requirements for
a major in the arts and sciences generally provide students who
major in a particular subject with sufficient academic back-
ground to teach its content in the secondary school. And one can
normally expect an undergraduate student who wishes to teach,
say, English or biology, to choose to major in English or biology.
However, as we have seen, the situation is quite different for the
prospective elementary teacher. It may also be quite different for
the undergraduate student who wishes to teach in the middle
school, which is why the new teacher licensing regulations are so
important.

How Massachusetts Revised Its Teacher Licensing
Regulations

At its November 2000 meeting, the Board of Education
unanimously approved a new set of guidelines called the
Regulations for Educator Licensure and Preparation Program



Stotsky

186

Approval. For undergraduates seeking an elementary license, we
now require:

at least 36 semester hours in upper and lower arts and
sciences coursework covering composition; American
literature; world literature, including British literature;
U.S. history from colonial times to the present; world
history, including European history, from ancient time to
the present; geography; economics; U.S. government,
including founding documents; child development;
science laboratory work; and mathematics and science
coursework appropriate for the elementary school
teacher. Some of this coursework might also count
toward the required arts or sciences major or general
education requirements.2

For undergraduates seeking a middle school license, we now
specify:

academic concentrations of a minimum of 24 semester
hours in each of two subjects selected from English,
history, mathematics, and science OR 36 semester hours
in an integrated mathematics/science or integrated
English/history program of studies. This does not
exclude the possibility of obtaining a general science
license or single subject licenses for grades 5–8.3

The first option for undergraduates seeking a middle school
license (academic concentrations of a minimum of 24 semester
hours in each of two selected subjects) is similar to North

                                                          
2 See Appendix A for the list of topics assessed on the test of subject matter knowledge
for the elementary license.

3 See Appendix B for the list of topics assessed on the test of subject matter knowledge
for the middle school generalist license.
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Carolina’s current requirements for a middle school license,
which according to a recent Education Week article are among the
strongest in the country. The second option reflects our judg-
ment that what is needed at a minimum in the middle school
today are science and mathematics teachers who have taken
enough science and mathematics courses for their arts and
sciences degree to cover the science and mathematics content
taught in the middle school. An undergraduate student
completing the requirements for a full science or mathematics
major today is unlikely to want to teach middle school.

Concluding Remarks

As a growing body of research indicates, the chief instructional
variable related to improved student learning is teacher knowl-
edge of subject matter and verbal/academic skills. Massachu-
setts hopes to tackle the issue of teacher underpreparedness head
on through its newly adopted regimen of standards and
assessment for both students and teachers. Although there has
been some dissatisfaction with varying features of the student
assessments, and with their link to future high school graduation
requirements for the class of 2003, support for state standards
and the MCAS remains high.

There is widespread public concern and academic agreement,
however, that the academic knowledge typical elementary and
middle school teachers bring to their teaching of the major
subjects in the school curriculum is insufficient for new, higher
student standards. Enormous amounts of money are spent each
year on professional development for these teachers in all the
subject areas they teach. In fact, the National Science Foundation
has targeted middle school mathematics and science teaching as
the educational level most in need of professional development.
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It is in response to this kind of evidence that Massachusetts has
sought to prepare candidates for the elementary and middle
school licenses who are able to address the learning standards in
its PreK–8 curriculum frameworks—without requiring them to
major in one or more of the chief subjects they teach in the
elementary and middle school. By means of the requirements
spelled out in our new regulations, we hope to prepare future
elementary and middle school teachers who:

1. know much more than the students they teach, especially in
grades 6, 7, and 8;

2. can challenge the most able students, especially in grades 6,
7, and 8, rather than feel intimidated by them and thus work
to deter the flight from public to private schools of high-
achieving children; and

3. can improve the learning of all students better than currently
trained elementary and middle school teachers do, because
the research shows that mathematics teachers with strong
academic backgrounds in mathematics improve the learning
of all populations of students better than teachers without
this background.
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Appendix A

Topics Required for the Elementary License

1. English

a. Children’s and young adult literature

b. Adult literature, classical and contemporary works

c. Genres, literary elements, and literary techniques

d. Nature, history, and structure of the English
language: lexicon and grammar

2. Mathematics: Basic principles and concepts related to
elementary school mathematics in the areas of number
sense and numeration, patterns and functions, geometry
and measurement, and data analysis

3. History and Social Science

a. Major developments and figures in Massachusetts,
U.S. and world history, with stress on Western
civilization

b. Basic economic principles and concepts

c. Basic geographical principles and concepts

d. U.S. political principles, ideals, institutions, and
processes, their history and development

4. Science and Technology/Engineering

a. Basic principles and concepts of the life sciences
appropriate to the elementary school curriculum

b. Basic principles and concepts of the physical
sciences appropriate to the elementary school
curriculum

c. Principles and procedures of scientific inquiry
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d. History of major scientific and technological
discoveries or inventions

e. Safety issues related to science investigations

5. Child Development

a. Basic theories and concepts in social, emotional,
language, and physical development from childhood
through adolescence

b. Characteristics and instructional implications of
moderately and severely disabling conditions
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Appendix B

Topics Required for the Middle School License
(for two of the following four subject areas)

1. English

a. Literature

i. American literature including the Colonial
Period; the Revolutionary Period; American
Romanticism and the American Renaissance
(to include Hawthorne, Emerson, Melville,
Whitman, and Thoreau); the Civil War and the
post-war period; and fiction, poetry, and drama
from the early twentieth century to the present

ii. World literature including British literature
(including the Anglo-Saxon period, the Middle
Ages, the Renaissance, the Restoration and the
eighteenth century, the Romantic Period, the
Victorian Period, and the twentieth century) and
other European literature; literature of Africa,
Latin America and Asia; Ancient Greek and
Roman literature; the Bible as literature; world
myths and folk tales

iii. Characteristics of the different genres of
literature

b. Language

i. History and structure of the English language

ii. Knowledge of the rules and conventions of
standard written and spoken English
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c. Rhetoric and Composition

i. Principles of classical rhetoric

ii. Similarities and differences between oral and
written communication

2. History

a. United States History: Indigenous people of North
America; European settlements and colonies; the
American Revolution; expansion, reform, and
economic growth of the United States up to the Civil
War; the Civil War and Reconstruction; European
immigration, industrialization, and scientific and
technological progress; the two World Wars; and the
United States from 1945 to the present

b. World History: Human beginnings and early
civilizations (Africa, Babylonia, Egypt, India, China);
roots of Western Civilization (Israel, Greece, Rome);
English and Western European history; Renaissance
and the age of exploration; development of Asia,
Africa, and South America; age of revolutionary
change in Europe; the world in the era of two World
Wars; and the world from 1945 to the present

c. Geography

i. Major physical features of the world

ii. Key concepts of geography and its effects on
various people

d. Economics

i. Fundamental economic concepts and economic
reasoning
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ii. American economic history

e. Government: Principles of American government
and the founding documents of the United States

f. Methods and sources for research in history

3. General Science

a. Intermediate knowledge of biology, chemistry,
physics, earth/space science, and related
mathematics

b. History and philosophy of science

c. Methods of research in the sciences, including
laboratory techniques and the use of computers

4. Mathematics

a. Algebra

b. Euclidean geometry

c. Trigonometry

d. Discrete/finite mathematics

e. Introductory calculus through integration

f. History of mathematics

g. Use of technology
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