“Teaching is only the
art of awakening the
natural curiosity of
young minds for the
purpose of satisfying it
afterwards.”
Anatole France, The Crime of
Sylvestre Bonnard

THE SYSTEM
TEACHER QUALITY
Stories written by and about exemplary teachers are well known.1 More difficult
to find is objective data on how much difference the average teacher can make.
What makes for successful teaching? It is a difficult question, with complex and
elusive answers—the pursuit of which is necessary and critical.

Do Teachers Make a Difference?
In 1978, three Canadian researchers published a powerful example of the longterm effects of quality teaching. They gathered historical data on first-grade students at an urban elementary school, documenting their academic growth as they
progressed through successive grades and studying their successes in life as adults.
They discovered that one group of students not only performed better in each successive grade, but also achieved greater success as adults. The only factor linking
those students was that they shared the same first-grade teacher. Judged by their
occupation, type of residence, and other socioeconomic factors, students of Miss
Apple Daisy2 were more successful than students of other first-grade teachers at
the same school.3
As adults, the former students of Miss Apple Daisy easily recalled being in her
class, while less than half of the other students correctly identified their firstgrade teachers. A few even misidentified Miss Apple Daisy as their teacher!
If one teacher can influence the lives of students so dramatically, imagine the
results when a student is fortunate enough to have effective teachers over consecutive years. Recent work is beginning to confirm that good teaching compounds
rapidly.4

What Makes a Good Teacher?
We know, not surprisingly, that what happens during classroom instruction can
have remarkably strong effects on student learning.5 Recent research findings
have uncovered or confirmed teaching methods that make a difference.6
Nevertheless, what makes a good teacher remains uncertain. Consider the following:
• A major national review7 of teacher quality and its link to student performance
found that training and experience matter:
• Fourth-grade students whose teachers have a college major in mathematics education or education outperform students whose teachers
majored in a field other than education. In eighth grade, students of
teachers with a major in mathematics outperform students whose
teachers majored in education or other subjects.
• Eighth-grade students whose teachers are certificated in mathematics
perform better than eighth-grade students whose teachers are not
certified in this area.

• Students who are taught mathematics by teachers with more than five years of
teaching experience are more likely to perform better than students taught by
teachers with five or fewer years of experience.
• The more knowledge eighth-grade teachers reported of National Council of
Teachers of Mathematics (NCTM) standards, the higher their students’ mathematics
performance tended to be on the National Assessment of Educational Progress
(NAEP).
• Effective teachers work differently. They give explanations from multiple perspectives,
respond promptly and accurately to student questions, plan lessons systematically and
intelligently, qualify assertions appropriately, and choose carefully what they teach and
what they do not teach.8
• Students whose teachers have good reading skills perform better than students of teachers
with lower reading skills.9
• Good teachers know how to teach. They readily and clearly describe what is important in
classroom events, including events others miss. They have a strong clinical sense of what
is happening elsewhere in their classrooms, even as they focus on an individual student’s
learning.10

Ohio’s Teachers
Ohio’s math and science teachers bring a wide variety of qualifications and resources to the
classroom:
• Their undergraduate and graduate work gives them exposure to college courses in many
diverse subjects.
• The typical, certificated Ohio teacher has 14.9 years of experience.11
• Of Ohio’s teachers, 48.8 percent hold a Master’s degree or higher.12
• Ohio’s teachers have pursued national board certification actively, resulting in almost 600
nationally certified teachers, more than almost all other U.S. states.13
On the other hand, some of the Ohio data raise questions:
• Most states today require teachers to pass examinations on subject-matter knowledge and
teaching knowledge. Ohio does not require such testing, although some individual districts do so.14
• Ohio is one of only 11 states that do not require a written test of basic skills for beginning teachers.15
• Sixty-one percent of Ohio’s secondary teachers hold a degree in the subject they teach,
slightly below the national average.16
• Few of Ohio’s math teachers say that the NCTM standards help them choose what and
how they teach.17 On the other hand, these standards, as well as the science standards from
the American Association for the Advancement of Science (AAAS), heavily influence
Ohio’s model curricula and district curriculum guides, which teachers do depend on.
• Ohio’s most skilled teachers list professional development as a critical and necessary
means to enhance teaching skills.18 However, research shows that the number of hours of

professional development teachers receive is not related to students’ performance in
mathematics.19 The problem may be the content of the professional development opportunities currently available to teachers.20

Routes and Destinations
Clearly, college education, certification, experience, skill, intelligence, and professional
development are all important attributes of good teachers. However, some of today’s eighthgrade math students in Ohio are being taught mathematics by teachers who did not major in
math in college, may not be certified to teach math, have little or no knowledge of NCTM
standards, and may not have a great deal of teaching experience.
Why was Miss Apple Daisy able to make such a difference? The comments of her students,
decades after being in her class, are pertinent.21 She left a “profound impression of the importance of schooling,” said one. Another claimed, “She gave extra of herself to students who
were slow learners. We all loved her so much, that sometimes we wished we were slow learners,
too.” A former colleague cited “the sheer force of her personality and her obvious affection
for the children.” If a student needed a bus ticket, she paid for it. When children forgot their
lunches, she gave them her own. “I have a five-year-old son,” said another former student, “I
only wish I could find an Apple Daisy for him.”
If teachers like Miss Apple Daisy are noteworthy because they are the exceptions to the rule,
we should not look to create more exceptions, but to find ways to change the rule.
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