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Seeking Success with Students

gle*\:v Tleachers Can't Be Successful—and Won't Stay in Teaching—Without Help from Their
cnoo

The decade that began in 2000 will see massive teacher retirements and the need to hire 2.2 million
teachers nationwide. The need for teachers will be even greater in math, science, special education,
and in high-poverty schools. To attract talented new teachers to fill the shoes of those retiring,
policymakers are proposing a raft of programs: signing bonuses, accelerated teacher preparation,
housing assistance, scholarships, and more. Policymakers are also proposing financial incentives—like
bonuses for teachers whose students’ test scores rise more than expected and higher salaries for
teachers who become mentors—in an effort to head off attrition of talented teachers, be they new or
veteran.

Some of the recruitment plans make sense, some don’t. Some of the proposals for financial incentives
make sense, some don‘t. But what virtually all these proposals fail to address is the astonishing speed
and rate at which newly recruited teachers flee their schools or their profession altogether; Fifty
percent of new teachers leave teaching by the end of five years. Another 12 percent transfer each
year; in high-poverty schools, the portion who leave or transfer is even higher.

Why are they leaving? Former Chicago teacher Leslie Baldacci gives voice to the gritty, discouraging
realities that drove her and other new teachers from their schools. Susan Moore Johnson and her
fellow researchers at the Project on the Next Generation of Teachers conclude that the poor conditions,
lack of help in learning the ropes of teaching, and the unprofessional treatment that Baldacci faced are
not uncommon—and are largely behind the high turnover rate among new teachers.

Johnson and her colleagues go further, arguing that we are amid a generational change. In particular,
a huge portion of new teachers, like their peers in every other segment of the economy—and unlike
their predecessors—do not anticipate remaining in their first workplace, or even their first career, for a
lifetime; they see teaching as one job among several that they will eventually hold. Close to half of
new teachers have already held one or more jobs—in entering teaching, they’re seeking a new, more
meaningful career. If teaching doesn't provide these new teachers with what they are looking for, they
will move on,

So what do they want? Above all, to be successful teachers. And to do that, they need help—from
administration, fellow teachers, and other school staff. According to their research, too often, they're
struggling on their own. Further, Johnson and her colleagues find that teachers who get the support
they need—both administrative support and real assistance in learning the ropes of teaching—are very
likely to stay. As an example, see the story of Fred, page 20. Teachers who don’t get the support, like
Mrs. Baldacci, are very likely to leave, either to a new school—or a new profession.

Providing that support ought to be at the top of every agenda aimed at assuring a high-quality teacher
workforce in the future. There is no point turning somersaults to attract
talented new teachers, if half of them just run out the door.

-—Editors
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AFT Resolutions Christine Teasdale, 202/393-4237

PEER ASSISTANCE AND REVIEW FOR NEW TEACHERS: TAKING
CHARGE OF OUR PROFESSION

WHEREAS, the quality of education our students receive depends on many
factors, including curriculum quality, students’ readiness to learn, and the quality
of teaching they experience. As an organization that represents teachers, we
have a partlcular commitment to quality teaching. Plus, our own experiance and raar:
volumes of research demonstrate that such teaching is critical to student

achlevement; and
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WHEREAS, since its founding, the American Federation of Teachers has passed legislation, bargained contracts,
lobbied iegislatures and argued in policy forums for a wide variety of reforms to ensure teaching quality. We have
advocated for streng preparation for new teachers, a rigorous entry exam and effective Induction programs. We have
called for an end to out-of-field teaching, heiped create and support the National Board certification, and insisted on
quality, sustained professional development. We remain committed to each of these reforms; and

WHEREAS, that said, we note that with a new teacher turnover rate of up to 50 percent, depending on the data set
reviewed, the most sensible, cost-effective way to strengthen teaching quality is to focus on the “front end”: to
assure (1) that new teachers get the professional development and support they need and (2) that only capable,
well-prepared teachers who meet high entry standards are offered permanent positions. If our school systems can do
these two things right, we will have moved a long way toward assuring the quality of teaching in the future; and

WHEREAS, experienced, expert teachers are the people who are positioned te offer the best assistance to
probationary teachers and to make the most credible judgments about their capabilities, through a process of peer
assistance and review designed and established through colective bargalning. Where there Is no coliective
bargaining, & peer assistance and review process can be established by an agreement reached after extensive
teacher input, through a collegial labor-management process, and with approval by the local union; and

WHEREAS, teaching expertise, like all professional expertise, develops on a continuum, Thus the probationary period
of a teacher’s career should be regarded as an Induction into the profession, The induction should be a coherent,
ongoing process that encompasses hiring and orlentation, intensive professional development, support and
mentoring, and a final review that determines whether each aspiring novice meets high standards of practice; and

WHEREAS, right now, neither the support nor review aspect of induction is done well In many schools, While evidence
suggests that many ineffective teachers leave anonymously through attrition, an ineffective early evaluation system
can permit unqualified teachers to receive continuing contracts, Other teachers with great potentiai remain, but may
not become as effective as they could, because they never received the upfront, ongoing support that would have
started them off right. At the same time, many promising teachers leave their districts and the profession in their first
few years of teaching, driven out by poor conditions, disrespect, and lack of comprehensive and consistent support;
angd

WHEREAS, a high-quality peer assistance and review program for new teachers can profoundly Improve hiring
decigions, teaching quality and teacher retention—and thereby raise student achievement. Peer assistance and review
for new teachers sheuld play a major role in cur continuing drive to strengthen the teaching profession, and the
American Federation of Teachers resolves to make it a priority to support affillates seeking to establish such
programs. In order to reflect local realities and needs, as well as the best thinking of a district and its teachers, these
programs must be devised collaboratively by the district and the union (through collective bargaining where It exists
or, as noted above, through an appropriate collaborative process), The program should include the following
characteristics:

s Expert teachers, jointly selected by the union and administration through a fair and guality-conscious process,
are responsible for mentoring and assisting new teachers,

» These expert teachers are provided sufficient training, time and resources, and responstbility for working with
new teachers through their probationary perlod.

» Those expert teachers are provided ample release time to do this work either on a full-time or part-time basis.

These expert teachers, according to a fair process agreed to by union and district representatives, take
responsibility for making wise, tough, evidence-based recommendations to decision-makers about whether a new
teacher merits continuing employment.

s These judgments are to be made based on agreed-upon, transparent, evidence-based professional standards.
® The program must be guaranteed adequate and sustained support through the regular district budget; and

WHEREAS, when peer assistance and review programs were first established by American Federation of Teachers
affiliates, they were controversial, Questions were raised: Did peer review violate a baslc unlen principle by
designating some teachers as "expert” and giving them the right to evaluate cther teachers? Could the union
establish such a program without violating its duty of fair representation? Did it diminish the due-process rights of
new teachers? Would it weaken the union? Would members accept the notlon that this was an appropriate union
role? And, would it actuaily fead to better hiring decisions and better teaching?; and

WHEREAS, for more than 20 years, a number of local American Federation of Teachers affiliates have used the
collective bargaining process to establish these kinds of programs. We can now, based on their experience,
confidently say: Where quality peer assistance and review programs exist, they are averwhelmingly popular with
union members, Not one peer assistance and review program has been held by a court to violate a union's duty of
fair representation. Through the collectlve bargaining process, the union has found fair, quality-conscious, member-
suppaorted ways to select mentor teachers. It has found ways to raise entry standards that also cultivate good
teaching.
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WHEREAS, in making this resolution, we recognize four realities:

1. The traditional process for supporting and evaluating new teachers is outdated and inconsistently
implemented in schools. Though credible data is difficult to come by, 2 new report says that teacher
evaluation typically consists of "a single, fleeting classrcom visit by a principal or other building administrator
untrained in evaluation, the evaluation rarely leads to assistance for teachers who need it, and evaluation
standards often vary across buildings.”

2. Establishing peer Ist. and review programs for new teachers will advance the teaching
profession. Professienals have a compact with the public: The profession defines, according to the best
available evidence, the standards of good practice—and agrees to impart them and enforce them. In return,
the public grants professionals substantial autonomy. In taking on responsibility for peer assistance and
review, we move ourselves toward such a compact with the public.

3. Credible, thoughtful support and evaluation relies on knowledgeable, sustained and engaged
human judgment—which is our response to the growing appetite for quick, cheap, mechanical fixes
to evaluation, The failure of traditional evaluation by administrators has preduced an appetite for an even
worse evaluation system, one based on student test score gains and barely fettered by human judgment, In
fact, rigorous decisions about who should enter teaching—decisions that will profoundly Influence student
learning in the long run—will require greater rellance, not less, on expert, knowledgeable human judgment.

4. Teachers want peer assistance and review because it recognizes our role and interest in
maintaining the quality of our profession. In polis of American Federation of Teachers teacher members,
72 percent of teachers say their reaction is “very positive” or "somewhat positive® to a peer assistance and
review program for new teachers. And where the program already exists, surveys show member support for
the program, both for the way it supports new teachers, and for the way It takes responsibllity for good
teaching 50 that only teachers who meet high standards remain in the profession; and

WHEREAS, the American Federation of Teachers finds that peer assistance and review for new teachers is one of the
most effective ways to strengthen teaching quality and to further establish teaching as a genuine profession. The
American Federation of Teachers’ support for peer assistance and review programs for new teachers should go
beyond the few district-union programs currently operating. Establishing these types of programs is an urgent priority
for gur union:

RESOLVED, that:

s the American Federation of Teachers urge all locals to consider engaging in peer assistance and
review programs,

s the American Federation of Teachers increase awareness and understanding of these programs
among our members and leadership, by devoting attention to peer assistance and review programs in
publications and at a wide variety of leadership meetings.

u the American Federation of Teachers work actively to support an increasing number of affiliates
interested in negotiating such peer assistance and review programs.

s the American Federation of Teachers identify and pursue various ways of providing policy and
financial support to these programs through foundation assistance and legisiation.

s the American Federation of Teachers project a national voice on this issue, establishing in the public
mind the desire of teachers around the country to take on greater responsibility for ensuring high
standards of professional practice, and to lay the basis for exercising greater leadership in their
schools, districts and profession through peer assistance and review programs; and

RESOLVED, now is the time for action. With this resolution, we are further placing ourselves on a weli-
established path toward greater professionalization. We look forward to welcoming into our profession
the new teachers who meet rigorous professional standards.

(2008)
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| sinprch YROFESSIONAL COMPENSATION FOR TEACHERS T Becaiatine
As we begin the 21% century, well-prepared, highly qualified teachers are
thy Guickbomh- I essential if we are to ensure that all students achieve the high standards
necessary for them {o lead fulfilling lives and become productive citizens, In E—
FT Matianal today's competitive marketplace, it is increasingly difficult to attract and retain )
the best teachers; to accomplish this, we must guarantee a salary commensurate ] seauh

with their education, experience and the challenging and complex tasks they
perform.

We need a compensaticn system for teachers that has a competitive base pay and benefits for all, and, when
possible, forged through cooperative labor-management relations that include multiple opportunities for teachers to
advance along the salary scale in addition to seniority and education level, Given the teacher shortage and the need
for highly skilled teachers who can deliver standards-based instruction resulting in improved student achievement
levels, the AFT believes we must enhance the traditional compensation schedule using approaches that centribute to
more effective teaching and learning.

We are not alone In our interest in improving teacher quality by enhancing existing compensation structures. School
boards, adminisirators. slate legislalors. governors and business groups are proposing various strategies to promote teacher quality,
several of which include recommendations on how Ileachers should be compensated.

The AFT has long believed that professional pay is an integral part of an educational system that promotes teacher
quality. The late Albert Shanker, former AFT president, had a vision that school systems must move beyond the “rigid
hierarchy” of the traditional salary schedule and compensate teachers as other professionals in our society are
compensated, when he remarked:

1f we are to achieve professionalism, we have ... to develop new processes, new institutions, naw
procedures that will bring us what teachers want in addition to what we get from collective bargaining
status, dignity, a voice in professional matters, the compensation of a professional.[1]

It is clear, then, that AFT must take the lead in engaging our members and the public in a discussion of teacher
compensation issues. Indeed:

8 Teacher quality is uppermast on the reform agenda, Study after study has documented Lhe important relationship of {eacher
quality 1o student achievement. A survey conducted by Recruiling New Teachers found that Ihe public is aware Lthat higher
leacher salaries are critical lo increased quality, and they are willing lo pay more for qualily teachers,

¥ Teachers are significanlly underpaid, and the public knows il. The profession lacks a competitive edge in the wider job markel
According to Education Week's "Quality Counts 2000,” beginning teachers are paid on average almosl $8,000 less lhan
graduales with comparable education, and that gap widens 1o more than $23.000 after 15 years of leaching.

® The United States is experiencing a significant shertage of qualified \eachers. Over the next 10 years, more than 2 million
teachers must be hired to meet the demand for teachers caused by nsing student enroiments and leacher retirernents. Al the
same lime, surveys have shown lhat fewer college students are interested in pursuing teaching as a career. Although some
professicnals unsalisfied with their jobs have moved into teaching, the majority of second-career seekers reject teaching for
its low pay and lough working condilions.

B New state policies and local conlract negotiations regarding professional compensalion {for leachers have looked al addilional
approaches 1o increasing leacher salaries. These policies include various forms of “pay for performance,” including individual
and group incenlives, pay for knowledge and skills, and recruitment incentives such as loan forgiveness and low-interest
housing loans,

In keeping with Shanker’s vigion, the AFT believes that the union should achieve professional compensation not by
eliminating the traditional salary schedule but, instead, by considering ways to enhance and improve it. The AFT
believes it is time to explore viable, fair and educationally sound teacher compensation ¢ptions that will raise salaries
while contributing to efforts already under way to assure high-quality, well-prepared teachers for all students,
Current AFT policy on teacher compensation supports the following:

® endorsing additional compensation to teachers who eam advanced certification by passing the demanding, performance-
based nents of the Mational Board for Professional Teaching Slandards (NBPTS);

B placing new teachers in shortage fields (e.q., math and science) lurther up on the salary schedule; and

B paying teachers for mentoning, peer supporl and other professional development activilies.
Furthermore, AFT affiliates have implemented additional pay options such as:
Pay for additional roles: Several affiliates--Boston, Cincinnati, Dade County, Fla., Minneapolis, Philadelphia,
Pittsburgh, Rochester, N.Y., and Toledo, Ohio, to name a few--offer financial incentives to teachers who take on
different roles and responsibilities. In Rochester, N.Y., the long-standing "Career in Teaching™ program offers a
pregression of job responsibilities and opportunities for professional growth throughout one's teaching career and
offers financial incentives to the top two levels of the feur-level program.

Pay for National Board Certification: Numerous districts with AFT affiliates offer fee support and/or salary

http://lcadernet.aft.org/aft national/aft governance/detail.cfm?ArticlelD=205 11/24/2008
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supplements to teachers seeking and/or achieving National Board Certification. As of October 2000, 17 had fee
supports and salary supptements, eight had fee supports only, and 21 had salary supplements only. In Minneapolis,
teachers with National Board Certification qualify for the next lane on the salary schedule, Those already in the final
lane of the salary schedule receive an additional $1,500 per year.

Pay for schoolwide improvements: Several affiliates--Cincinnati, Rochester, N.Y., Boson, Minneapolis and Douglas
County, Colo.--have developed schoolwide incentives to encourage teacher collaboration on improving student
growth. [nn Douglas County, teachers set a goal, construck a plan for achieving that geal and submit a final repart on
the effects. A Group Incentives Board determines whether to award a bonus, In New York City, the United Federation
of Teachers is experimenting with its Chamber of Commerce and school district on a plan, “"Breakthrough for
Learning,” that provides professional development and awards bonuses to all staff in schoels that reach
predetermined targets for student achievement.

Pay for knowledge and skills: A few AFT affiliates--most notably Cincinnati and Douglas County, Colo.--have
developad innovative knowledge- and skill-based pay systems.

Where We Are: The Traditional Salary Scale

Despite the innovations described above, today, and for the greater part of the last century, most teachers across
America have been paid atcording to a salary schedule that awards compensation to teachers based almost
exclusively on levels of education and years of experience. This system was originally created to acdommodate an
industrial model of education where teaching was perceived as requiring low-level skills, Teachers were perceived as
“interchangeable parts,” each doing the same thing in isolation of their calleagues and under the watchful eyes of
Supervisars.

The traditional salary schedule was developed in response to discriminatory practices and to ensure fairness in the
system. Implemented prier to collective bargaining, the current teacher salary system was designed Lo eliminate
differential pay based on gender, race or educational level of studeats taught (elementary, middle or secondary). The
current systern rewards (eachers with more experience and those who had attained “greater knowledge,” as
demonskrated by their earning additional college credits and degrees. In the absence of more proximate measures of
teacher quality, this approach has a commonsense validity—the more you know about teaching and the longer you do
it, the better you should be at it. And, this traditional salary schedule is easy to understand and administer,
predictable and perceived as objective by teachers.

Nonetheless, the traditional salary schedule has several limitations. It has not produced salaries for teachers that are
competitive in the current job market given their education, nor does it reflect the complexity of the work they do. In
many salary schedules, it takes a very long time to reach the top of the schedule, which undermines teacher
recruitment and retention efforts. As typically implemented, the traditional salary schedule does not reward additional
skills and knowledge that benefit children (e.g., licensure in multiple fields), exemplary practice {e.g., attainment of
National Board Certification) or extraordinary circumstances (e.g., teaching in hard-to-staff schools). It does not
respond to market forces (e.g., shortages in particular teaching fields such as science, math and special education},
nor does it provide incentives for teachers to assume differentiated roles (e.g., mentor, lead teacher, curriculum
developer), Finally, it fails to provide Incentives for teachers to acquire skills and knowledge needed to deliver
standards-based instruction.

Failed Merit Pay Schemes
While the AFT is encouraging locals to explore various teacher compensation systems based on local conditions, it is
not abandoning the traditional salary schedule. Failed attempts to implement differentiated pay options, like merit
pay systems, identifled a few teachers as “outstanding” and paid them extra, rewarding teachers on the basis of
supervisary ratings or student test scores, Nevertheless, these schemes have failed. Why did they fail? Research and
experience show that the mearit pay schemes:

B were underfunded;

B used quotas for detenmining guality;

® had questionable or difficull-lo-understand assessment procedures for evalualing leaching, resulting in perceplions lhat
faveritism rather than merit was driving the system;

® were designed so Lhat eilher you eamed merit or you didn't--there were no gradations of meri(, only "winners” and "losers”
B gave rewards fo teachers in Lhe weakthiest schoots more often than Lo those teaching the neediest studenls,
W did not improve studeni performance and were unconnected to oulcomes; and

& created leacher morale problems stemming from the creation of unfair competition in a profession where cooperation and
collaboration are valued.

Professional Compensation: The Requirements
Teacher compensation should not be considered in isolation but instead must be considered as part of an educational
system that includes cutricula aligned with standards, continuous professional development for teachers and
paraprofessionals, and the other necessary conditions and resources to support teaching and learning. Indeed, to
achieve the goals of standards-based reform, address the teacher shortage, advance the teacher quality agenda and
make teaching a true profession, teachers' careers must inchude:

W rigoraus, in-depth preparation;

& clear, enforced standards and qualifications for hcensure;

B access to mentoring and induction aclivilies;

B ongoing, high-guality professional development for 2l teachers,

® teacher evaluation based on professional standards of best practice, and

B professianal compensation systems, with opportunities for eaming additional pay, that have the potential to allract new
leachers and retain experienced ones

http://lcadernet.aft.org/aft national/aft governance/detail.cfm?ArticlelD=205 11/24/2008
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The fellowing conditions and resources should be incorporated into any professional compensation system if they are
not already in place:

An adequate salary base for all teachers: The base salary of any teacher compensation system, including the entry
level, must be competitive with the salaries of other professionals to assure an adequate supply of skilled, qualified
teachers and the retention of those already in the profession. Moregver, any new teacher compensation initiatives
must accompany sufficient salary increases for all teachers. Indeed, the public and policymakers have come to
recognize that efforts to address the teacher shortage and improve teacher quality wilt require additional monies for
teachers. This may require additional state and federal resources for localities whose tax base cannot support such
salaries.

Sufficient funding: If teachers are going to seek out additional professional developrment opportunities, take on
additianal responsibilities or more difficult teaching assignments, or subject themselves to the rigorous National
Board for Professional Teaching Standards evaluation process, there must be meaningful financial incentives to
encourage teachers.

Credible, agreed-upon standards and measures of professional practice: Compensation proposals that reward
teachers for their skills angd abilities must be based on clear, agreed-upon standards designed by the profession. The
evidence upon which those standards are judged must be apparent to all, and the reles of teachers and supervisors in
the evaluation system must be clearly defined.

Clear steps to improving professional practice combined with the necessary supports; A viable teacher compensation
system must include a well-developed and adequately funded professional davelopment system, designed by the
profession, to help teachers achieve the necessary skills and knowledge ta improve teaching and learning.

Labor/management collaboration based on mutual trust and respect: Redesigning and implementing teacher
compensation systems are labor/management responsibilities, No system will succeed if it is imposed on teachers by
the district or the state. [t must have credibility and the buy-in of teachers, and that can best be achieved through
labor/management negoliations.

Incentives that are available to all eligible teachers: Any teacher compensation system must be fair and open to all
teachars who meet the criteria for additional pay, without quotas or reductions in individual monetary amounts as
more teachers qualify.

Easily understood standards and procedures for awarding teachers additional compensation; Clear and concige
information about proposed teacher compensation systems must be provided to all teachers.
Compensation systems could include the following components and conditions:

Incentives that focus on the acquisition of knowledge and skills that support the goals of districts, schools and
teachers: Financial systems must be in place to encourage teachers (o acquire knowledge and skills in areas that are
of importance to schools {2.9., @arning a second credential in a shortage field, using technology in Instruction,
enhancing knowledge and skills related to teaching reading, learning a new, research-based program, etc.}).

Multiple oppartunities to increase teacher compensation and advancement: Teachers should be eligible to earn
additional compensation in a variety of ways. Systems might be developed that compensate teachers for advanced
skitls (e.g., reward for achieving National Board Certification or meeting high standards of professional practice); for
acquiring new knowledge and skills; for assuming additlonal responsibilities (e.g., peer assistance and review,
providing professional development to colleagues, mentoring other teachers, serving on curriculum committees); for
working in hard-to-staff schools; and for schoolwide efforts that result in notewarthy changes in student
achievement, attendance, reduced dropout rates, parental involvement or other valued educational indicators.

Incentives for teachers who agree to teach in low-performing schools, hard-to-staff schools and/or shortage areas:
Increased compensation is necessary to attract teachers to difficult assignments and shortage areas if we are to have
qualified teachers in every classroom. Such financial Incentives are not, however, the only solution, In addition to
meaningful pay incentlves, districts must be held accountable for making such schools safe and orderly, assuring that
high-quality leadership is present and that ongoing professional support is available to all staff.

Multiple measures of student progress for schoolwide and/or group incentives: Teachers working together make a
significant difference. Compensation systems with schoolwide rewards based on multiple measures of student
outcomes (e.g., standardized test scores, student work, classroom assessments), as well as other indicators {e.g.,
attendance rates, dropout rates, disciplinary incidents and the like} might be considered. Such programs encourage
the collegiality and support that promote student growth. Nonetheless, it is critical that any schoolwide or group
incentives be developed jointly by management and labor; include credible, technically defensible Indicators of
student progress; and assure that determinations of student progress are based on improvement, not absolute
scores, with comparisons based on similarly sitvated schogls,

AFT Recommendations on Compensation for Teachers
The AFT encourages and will support Yocal unions and/or state federations that choose to explore fair, flexible,
labar/management-designed teacher compensation proposals that:

B provide adequale competitive base salaries, including entry-level pay

® encourage collegiality and improve professional practice and sludenl leaming.
While some districts and local unions have been maving in this direction for several years, others are just beginning
to consider these issues. Depending on local circumstances and experiences with teacher compensation proposals,
and mindful of the urgency of providing an adequate salary base to attract new teachers and retain qualified teachers
in our profession and our schools, exploration might include increased professional compensation for:

u  knowledge and skills thal advance and/or address high-priority educational goals;

® schoolwide improvement:

® achieving Nalional Board Cenrtification;

®  menloring new and veteran teachers, providing peer assislance and review, serving as lead 1eachers, etc

http://leadernet.aft.org/aft national/aft_governance/detail.cfm?ArticlelD=205 11/24/2008
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® jeaching in shorage areas;

#  agreeing to teach in hard-to-staff andfor low-performing schools;

W assuming addilional responsibilities; and

® instructional practice thal meets mutually agreed-upen high-quality professional standards
Teachers are the most basic educational resource communities provide to students. By 3ssuring a competitive salary
base and an enhanced salary schedule, together with rigorous preparation and licensure qualifications, mentoring and
induction, on-going professional development and evaluation based on professional standards, all students can be

afforded equal access to weltl-prepared, gualified teachers. Anything less denies students access to the quality
education they deserve.

! Albert Shanker. “The Making of a Profession,” American Educator. Fall 1985,

(2002)
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. After the Election: Making the Right Choices for Education and the Economy, Randi Weingarten

Speech at National Press Club , November 17, 2008

Professional Compensation for Teachers, AFT Resolution

Peer Assistance and Review for New Teachers: Taking Charge of Our Profession, AFT Resolution
Meeting the Challenge: Recruiting and Retaining Teachers in Hard-to-Staff Schools, AFT

AFT Innovation Fund: Overview for AFT Leaders

Investing In A Well-Qualified Teacher in Every Classroom, AFT

Community Schools, AFT

More High-Quality Choices for Students: New Schools and Redesigned Low-Performing Schools,
AFT

Charter Schools, AFT
Where We Stand: Early Childhood Education & Fact Sheet, AFT

“A Measured Approach: Value-Added Models Are a Promising Improvement, but No One
Measure Can Evaluate Teacher Performance,” AFT American Educator

“Taking the Lead: With Peer Assistance and Review, the Teaching Profession Can Be in Teachers’
Hands,” AFT American Educator

“Professional Development /s the Job,” AFT American Educator
“Critical Thinking: Why Is It So Hard to Teach?,” AFT American Educator

“Seeking Success with Students” & “Why New Teachers Leave ...And Why New Teachers Stay,”
AFT American Educator

“A Forced March for Failing Schools: Lessons from the New York City Chancellor’s District,”
Education Policy Analysis Archives

Learning, Working, Investing and Succeeding in America, AFL-CIO Resolution
Randi Weingarten Speech on Proposed New School Accountability System, March 13, 2008

Testimony of Randi Weingarten, President, American Federation of Teachers Before the House
Committee on Ways and Means, October 29, 2008

Building Minds, Minding Buildings, AFT
American Federation of Teachers, ar-cio = 555 New lersey Ave. NJW, » Washington, DC 20001 - 202/879-4400 + www.aft.org

M



OBAMA-BIDEN TRANSITION PROJECT

21.

22.

23.

24.

25.

THIS DOCUMENT WAS PRODUCED BY AN OUTSIDE PARTY AND SUBMITTED
TO THE OBAMA-BIDEN TRANSITION PROJECT.

Reversing Course: The Troubled State of Academic Staffing and a Path Forward, AFT
NCLB: Let's Get It Right - AFT’s Recommendations for No Child Left Behind
“Teacher Attrition in Charter Schools,” Education Policy Research Unit

“A Better Bang of the Buck: The Economic Efficiencies of Defined Benefit Pension Plans,”
National Institute on Retirement Security

“State Revenues Plummet: July-September Revenue Numbers Are Worst in Years,” Center of
Budget and Policy Priorities



TIHIS D O CUMENT IWASSPRODUCED BYCAN[OUTSIDEPARTY AND SUBMITTED
OBAMA-BIDEN TRANSITION PROJECT TO THE GBEAMA-BIDEN TRANSITION PROJECT.

A
l

. . "f"'"‘;' L (1
Publications \ ’i o |% '

 About AFT O Contact AFT 2 Search O Index

@ Wnler 1993
Table of Contents ' - .
I t r !
@ Previous lssues L‘

Wlnter 1998

Professional Development /s the Job
By Anthony Alvarado

The standards movement presents us with enormous challenges, and they don't always
take the form we expect. We all know that if standards are to succeed in raising student
achievement, there will have to be a massive change in the way we do business. Most
people tend to took at the change in terms of its impact on students: The kids will have to
do more challenging and rigorous work, and they'll be held accountable for their success.
But after we set these high and demanding standards and we have assessments that tell
us our kids are not performing to the standards, we'll turn to one another and say, "Our
kids were not jumping very high before, and now we expect them to jump higher. What
makes us think we can get them to do that?"

There are a million theories cperating in the United States of America about what it takes
to educate a kid and why we do things the way we do. When the theory is that the teacher
and the child--that dyad--is where the rubber meets the road, all roads lead to
professional development. But in the new world of standards-based education and
helping our students meet them, it is professional development of a kind that we have not
previously experienced. In the past, it has been a fairly mundane and superficial matter of
speakers and workshops, with here a new technique or procedure for classroom
management and there an inspirational talk about diversity. The new professionai
development must be different and much more powerful, and it will involve solving
problems and collaborating at levels that we have never even contemplated.

Teachers and administrators will have to think together about how to create conditions
that allow, in fact ensure, that kids meet the demands of standards-based education. We
will have to change practice, and {o do that we need a theory of action. | have a very
simple one: We want children to perform at much higher levels, and that will happen as a
result of an interaction with teachers. Therefore, what teachers do will have to be different
and much more powerful. We will have to find ways of getting deeply into the specifics of
how to heip students master subject matter. And we will have to create contexts that
support changes in thinking and pedagogy on the part of teachers. The standards
movement is, first and foremost, a challenge {0 the adults because it is what they do that
will determine the quality of the work the kids do.

Deciding About the Cow
A little while ago, my office got a call from a representative of a dairy association. This
was the message that was left on the answering machine:

Every eight years, we bring a cow into the San Diego elementary schools, and
because of the needs of the cow, it has to come in the morning. We are hearing that,
because you have a morning literacy bloc, the cow is being denied entrance into the
schools. We think this is a fabulous program. Will you call the schools to let the cow
in?

http://www.aft.org/pubs-reports/american_educator/winter98/ProfessionalDevelopment.h...  11/24/2008
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experiences, to knowledge, to skill that can give them the power to get every kid not
merely to understand the criteria but to meet them. That is a daunting task; the
expectation for teachers is as sophisticated and complex as the Manhattan Project was
for the scientists who participated in it. Do we understand when we talk about standards-
based education what we're really asking a system to do? This is tough, demanding work,
and it requires a kind of professional development that is of a different order from any
we've seen before.

Learning from a Master

What would professional development ook like in this new world order of standards-
based education? Here are some snapshots, but the truth is they are merely suggestions
because everything has to be based on what goes on in particular schools, and no two
schools are alike. So schools have to invent their own versions because working on
standards, above anything else, is intellectual work; it means thinking, sclving problems,
gaining knowledge, and applying it in situations so that one can create a new situation.

One component of the new professional development would certainly be encouraging
teachers to visit one another's classes. We all know that, now, our classrooms are
separate units and teachers are essentially isolated from one another. If we are 1o do
slandards-based education in a meaningful way, we must move private practice into the
public sphere. In a school where classrooms are open, teachers will be talking to one
another and in each other's classrooms, frequently and with a purpose. This isn't social
visitation: | am going into the second-grade classroom because | am looking at "writers’
workshops,” and | want to find out how this master teacher uses them to link reading and
writing in this grade. When | understand, | don't just take my knowledge and go back to
my classroom. | have a responsibility to spread what I've learned to the rest of the faculty.
And | need to do it quickly--in weeks, not months or years.

The cycles of change in our schools are very slow. We decide to try out a new little idea in
September, and we're going to check in June to see how well it's working. Well, you know
what schools are like in June. So maybe we say, "Wait until September,” and by then a
year has passed. (And maybe we never bother to check.) We have to develop a sense of
urgency, to speed up the pace, or we'll all be 110 and Godot will have arrived before we
get change in the schools. Or, more likely, we will lose the franchise in the meantime.

What this means in practical terms is that the teachers who visit the writers'-workshop
master take her ideas and try them out. The master teacher answers their questions and
goes into their classrooms to help them make the idea work. Then, they make a
presentation to the full faculty. In six weeks, a school working like this can get writers'
workshops up to the highest quality of practice.

And this kind of activity doesn't stop because we think we've gotten there. The underlying
vision for professional development is that it is continuous, and that it is for everybody.
The best people in the United States of America in any profession are the people who
work hardest at improving their practice. Jerry Rice of the San Francisco 49ers is a great
pass receiver, but he doesn't say, "I'm the best receiver in pro football today, so | don't
have to work at it." No. He says, "In order for someone who does great work to get a litlle
better, that guy has to work ten times harder.” If you run a mile in eight hours, it doesn't
take much to run it in seven hours and fifty-nine minutes. But if you run it in three-and-half
minutes, each one of the seconds you knock off is a killer. You may strain a year to do it.
That's the kind of attitude and approach to growth--the culture of growth--that has to be
present in schools.

So, continuous visitation is one way of stimulating the professiona!l growth I'm talking
about. When | was superintendent in New York City's District 2, aimost a quarter of our
professional development budget always went right there: Teachers went singly orin
pairs to visit other teachers in their school and they went to visit classes in other schools.
We thought at the beginning that one round of visitations within a school would be
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the classroom? The PTA president's daughter is in her class.” This attitude is
understandable, but it loses sight of the goal, which is to raise all boats, rather than create
isolated Masters.

There are many other ways lo create professional development based on the idea of
continuous improvement; they will vary with individual schools or districts. For example, in
District 2, we sat down with the union and created the Dislinguished Teacher Program, a
variant of the master teacher idea. The idea was to identify an outstanding teacher and
assign him or her as a consultant--or visiting expert--to a struggling school. In the case I'm
thinking of, the distinguished teacher co-taught the literacy bloc with other teachers for
part of the day and then spent the rest working individually with other teachers. The
results were dramatic. In one year, the schoot moved from having only 27 percent of its
students meet the state reading standard to 70 percent.

Are cadres of National Board certified teachers part of this story? They couid be, but our
efforts in that direction are still minuscule. If we're serious about making them part of the
continuous professional development I'm talking about, somebody has to get moving. |
hear, "Oh, | have eight National Board certified teachers” (in a system of 150,000 kids).
Or "Ch, | have ten National Board certified teachers.” Unless we step up the pace,
Godot's son will have arrived before board certification has had an impact. Again, the
issue is not, "Is this a good idea?" It is, "Will this work in my school?" and "How quickly?"

A New Brand of Collaboration

The professional development I've been talking about rests on money and on time.
Unless teachers can visit classes in their school (and other schools), unless they can be
coached and coach, there is little possibility of affecting practice in this way. It also rests
on collaboration. The basic collaboration is the one between a teacher and a master
teacher or coach. It is about the practice of a particutar person, and it cannot be figured
out in the central office or legisiated by a school-based council. [deas and frameworks for
what might be done can come from lots of places, and the process can be jointly
developed. But the kinds of changes I'm talking about have to be worked out where the
teaching takes place--in a particular teacher's classroom.

But inventing and refining practice in one or two classrooms is not enough; invention has
to go on throughout a school or school district, and to achieve that, we need coliaboration
among all the levels of the school or district. For example, we need a new kind of
collaboration between teachers and principals-indeed, we need a new role for principals.
Since professional development, as | am describing it is not something that happens at
certain times and places, the principal has to be involved, on a day-to-day basis, in
making the new professional development work: scheduling, arranging, facilitating,
monitoring. instead of being a very occasional classroom visitor and the person in charge
of discipline and keeping the physical plant running, the principal must now be as vitaily
engaged in teachers' ongoing professional development as teachers are themselves.

We will also need a new kind of labor-management pact that is geared to the iniellectual
expectations of standards-based education and this view of professional development.
School boards and administrators on the one hand and teacher unions on the other have
been struggling for a long time to collaborate over contractual and management issues,
and we've been making progress; we're growing up. But the issues we've previously
squabbled over are trivial compared to the ones we face now. This is no longer about who
said what or how the third item in a checklist for classroom evaluations should be worded
or even about a policy for hiring and transferring teachers--important though that is. These
issues will not even get us into the ballpark of standards-based education, with the
professional development we need to make it work. But we don't have any choice; we
have lo put our heads together; even though there is going to be tension and debate
about how we doit.

The necessity of speeding up the pace of change will intensify some of the tensions we'll
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Critical Thinking

Why Is It So Hard to Teach?

By Daniel T. Willingham

irtually everyone would agree that a primary,
yet insufficiently met, goal of schooling is to
enable students to think critically. In layper-
son’s terms, critical thinking consists of see-
ing both sides of an issue, being open to new
evidence that disconfirms your ideas, reasoning dispas-
sionately, demanding that claims be backed by evidence,
deducing and inferring conclusions from available facts,
solving problems, and so forth. Then too, there are specific
types of critical thinking that are characteristic of differ-
ent subject matter: That’s what we mean when we refer to
“thinking like a scientist” or “thinking like a historian.”
This proper and commonsensical goal has very
often been translated into calls to teach “critical think-
ing skills" and “higher-order thinking skills"—and
into generic calls for teaching students to make bet-
ter judgments, reason more logically, and so forth. Ina
recent survey of human resource officials' and in testi-
mony delivered just a few months ago before the Sen-
ate Finance Committee,? business leaders have repeat-
edly exhorted schools to do a better job of teaching
students to think critically. And they are not alone.
Organizations and initiatives involved in education
reform, such as the National Center on Education and
the Economy, the American Diploma Project, and the
Aspen Institute, have pointed out the need for students

Daniel T. Willingham is professor of cognitive psychol-
ogy at the University of Virginia and author of Cognition:
The Thinking Animal as well as over 50 articles. With Bar-
bara Spellman, he edited Current Directions in Cognitive
Science. He regularly contributes to American Educator
by writing the “Ask the Cognitive Scientist” column. His
research focuses on the role of consciousness in learning.
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to think and/or reason critically. The College Board
recently revamped the SAT to better assess students’
critical thinking. And ACT, Inc. offers a test of critical
thinking for college students.

These calls are not new. In 1983, A Nation At Risk,
a report by the National Commission on Excellence in
Education, found that many 17-year-olds did not pos-
sess the “higher-order’ intellectual skills” this coun-
try needed. It claimed that nearly 40 percent could not
draw inferences from written material and only one-
fifth could write a persuasive essay.

Following the release of A Nation At Risk, pro-
grams designed to teach students to think critically
across the curriculum became extremely popular. By
1990, most states had initiatives designed to encour
age educators to teach critical thinking, and one of the
most widely used programs, Tactics for Thinking, sold
70,000 teacher guides.® But, for reasons I'll explain, the
programs were not very effective—and today we still
lament students’ lack of critical thinking.

After more than 20 years of lamentation, exhorta-
tion, and little improvement, maybe it’s time to ask a
fundamental question: Can critical thinking actually
be taught? Decades of cognitive research point to a dis-
appointing answer: not really. People who have sought
to teach critical thinking have assumed that it is a skill,
like riding a bicycle, and that, like other skills, once you
learn it, you can apply it in any situation. Research from
cognitive science shows that thinking is not that sort
of skill. The processes of thinking are intertwined with
the content of thought {that is, domain knowledge).
Thus, if you remind a student to “look at an issue from
multiple perspectives” often enough, he will learn that
he ought to do so, but if he doesn’t know much about

SUMMER 2007
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How Do Cognitive Scientists Define Critical Thinking?

From the cognitive scientist’s point
of view, the mental activities that
are typically called critical thinking
areactually a subset of three types of
thinking: reasoning, making judg-
ments and decisions, and problem
solving. I say that critical thinking is
a subset of these because we think
in these ways all the time, but only
sometimes in a critical way. Decid-
ing to read this article, for example,
is not critical thinking. But carefully
weighing the evidence it presents
in order to decide whether or not to
believe what it says is. Critical rea-

soning, decision making, and prob-
lem solving—which, for brevity's
sake, I will refer to as critical think-
ing—have three key features: effec-
tiveness, novelty, and self-direc-
tion. Critical thinking is effective
in that it avoids common pitfalls,
such as seeing only one side of an
isswe, discounting new evidence
that disconfirms your ideas, rea-
soning from passion rather than
logic, failing to support statements
with evidence, and so on. Critical
thinking is novel in that you don't
simply remember a solution or a

situation that is sirnilar enough to
guide you. For example, solving a
complex but familiar physics prob-
lem by applying a multi-step algo-
rithm isn't critical thinking because
you are really drawing on memory
to solve the problem. But devising
a new algorithm is critical thinking.
Critical thinking is self-directed in
that the thinker must be calling the
shots: We wouldn’t give a student
much credit for critical thinking if
the teacher were prompting each
step he took,

—D.Ww.

listen} means that you tend to focus on the surface struc-
ture, rather than on the underlying structure of the prob-
lem. For example, in one experiment,’* subjects saw a prob-
lem like this one:

Members of the West High School Band were hard at
work practicing for the annual Homecoming Parade.
First they tried marching in rows of 12, but Andrew was
left by himself to bring up the rear. Then the director
told the band members to march in columns of eight,
but Andrew was still left to march alone. Even when the
band marched in rows of three, Andrew was left out.
Finally, in exasperation, Andrew told the band director
that they should march in rows of five in order to have
all the rows filled. He was right. Given that there were at
least 45 musicians on the field but fewer than 200 musi-
cians, how many students were there in the West High
School Band?

Earlier in the experiment, subjects had read four problems
along with detailed explanations of how to solve each one,
ostensibly to rate them for the clarity of the writing. One of
the four problems concerned the number of vegetables to
buy for a garden, and it relied on the same type of solution
necessary for the band problem—calculation of the least
common multiple. Yet, few subjects—just 19 percent—saw
that the band problem was similar and that they could use
the garden problem solution. Why?

When a student reads a word problem, her mind inter-
prets the problem in light of her prior knowledge, as hap-
pened when you read the two sentences about copyrights
and China. The difficulty is that the knowledge that seems
relevant relates to the surface structure—in this prob-
lem, the reader dredges up knowledge about bands, high
school, musicians, and so forth. The student is unlikely
to read the problem and think of it in terms of its deep
structure—using the least common multiple. The surface
structure of the problem is overt, but the deep structure of
the problem is not. Thus, people fail to use the first prob-

SUMMER 2007

lem to help them solve the second: In their minds, the
first was about vegetables in a garden and the second was
about rows of band marchers.

With Deep Knowledge, Thinking Can
Penetrate Beyond Surface Structure

If knowledge of how to solve a problem never transferred
to problems with new surface structures, schooling would
be inefficient or even futile—but of course, such transfer
does occur. When and why is complex,® but two factors are
especially relevant for educators: familiarity with a prob-
lem's deep structure and the knowledge that one should
look for a deep structure. I'll address each in turn.

When one is very familiar with a problem’s deep-struc-
ture, knowledge about how to solve it transfers well. That
familiarity can come from long-term, repeated experience
with one problem, or with various manifestations of one
type of problem {i.e., many problems that have different
surface structures, but the same deep structure). After
repeated exposure to either or both, the subject simply per-
ceives the deep structure as part of the problem descrip-
tion. Here's an example:

A treasure hunter is going to explore a cave up on a hill
near a beach. He suspected there might be many paths
inside the cave so he was afraid he might get lost. Obvi-
ously, he did not have a map of the cave; all he had with
him were some common items such as a flashlight and
a bag. What could he do to make sure he did not get lost
trying to get back out of the cave later?

The solution is to carry some sand with you in the bag,
and leave a trail as you go, so you can trace your path
back when you're ready to leave the cave. About 75 per-
cent of American college students thought of this solu-
tion—bui only 25 percent of Chinese students solved it.®
The experimenters suggested that Americans solved it
because most grew up hearing the story of Hansel and Gre-
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Cognitive scientists refer to these maxims as metacogni-
tive strategies. They are little chunks of knowledge—like
“look for a problem’s deep structure” or “consider both
sides of an issue”—that students can learn and then use to
steer their thoughts in more productive directions.
Helping students become better at regulating their
thoughts was one of the goals of the critical thinking pro-
grams that were popular 20 years ago. As the sidebar below
explains, these programs are not very effective. Their mod-
est benefit is likely due to teaching students to effectively
use metacognitive strategies. Students learn to avoid biases
that most of us are prey to when we think, such as settling
on the first conclusion that seems reasonable, only seeking
evidence that confirms one's beliefs, ignoring countervail-
ing evidence, overconfidence, and others.” Thus, a student
who has been encouraged many times to see both sides of
an issue, for example, is probably more likely to spontane-

ously think “1 should look at both sides of this issue” when
working on a problem.

Unfortunately, metacognitive strategies can only take
you so far. Although they suggest what you ought to do,
they don't provide the knowledge necessary to implement
the strategy. For example, when experimenters told sub-
jects working on the band problem that it was similar to
the garden problem, more subjects sclved the problem
(35 percent compared to 19 percent without the hint}, but
most subjects, even when told what to do, weren't able to
do it. Likewise, you may know that you ought not accept
the first reasonable-sounding solution to a problem, but
that doesn’t mean you know how to come up with alter-
ative solutions or weigh how reasonable each one is. That
requires domain knowledge and practice in putting that
knowledge to work.

Since critical thinking relies so heavily on domain

Studies of the Philosophy for
Children program may be taken as

Knowing that

The programs that include puz-
zles like those found on IQ tests, for

typical. Two researchers* identified . instance, report gains in IQ scores.
eight studies that evaluated aca- one ShOUId thlnk In an earlier column,* I described a
demic outcomes and met minimal .y . bedrock principle of memory: You
research-design criteria. (Of these CrlUCﬂllY 1s not the remember what you think about.
eight, only one had been subjected . The same goes for critical thinking:
to peer review.} Still, they concluded same as belng able to You learn to think critically in the
that three of the eight had identi- d Th . ways in which you practice think-
fiable problems that clouded the 0 SO. at l‘equlres ing critically. If you practice logic
researchers’ conclusions. Among d . kn l d puzzles with an effective teacher,
the remaining five studies, three omain owie ge you are likely to get better at solv-
measured reading ability, and one . ing logic puzzles. But substantial
of these reported a significant gain. and pracuce- improvement requires a great deal
Three studies measured reason- of practice. Unfortunately, because
ing ability, and two reported signif- critical thinking curricula include
icant gains. And, two studies tock many different types of problems,
more impressionistic measures of students typically don’t get enough
student’s participation in class {(e.g., practice with any one type of prob-
generatingideas, providingreasons), lem. As explained in the main arti-
and both reported a positive effect.  rapidly drops. cle, the modest benefits that these

Despite the difficulties and gen-

Both the conclusion and the

programs seem to produce are likely

eral lack of rigor in evaluation, most
researchers reviewing the literature
conclude that some critical think-
ing programs do have some posi-
tive effect.® But these reviewers offer
two important caveats. First, as with
almost any educational endeavor,
the success of the program depends
on the skill of the teacher. Second,
thinking programs look good when
the outcome measure is quite sim-
ilar to the material in the program.
As one tests for transfer to more and
more dissimilar material, the appar-
ent effectiveness of the program
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caveats make sense from the cog-
nitive scientist’s point of view. It is
not surprising that the success of
the program depends on the skill of
the teacher. The developers of the
programs cannot anticipate all of
the ideas—right or wrong—that stu-
dents will generate as they practice
thinking critically, so it is up to the
teacher to provide the all-important
feedback to the students.

It is also reasonable that the pro-
grams should lead to gains in abili-
ties that are measured with materials
similar to those used in the program.

due to teaching students metacog-
nitive strategies—like “look at both
sides of an issue”—that cue them
to try to think critically. But know-
ing that one should think critically
is not the same as being able to do
so. That requires domain knowledge
and practice.

—D.w.

*See “Students Remember ... What They
Think About” in the Summer 2003 issue
of American Educator; online at www.aft.
org/pubs-reports/american_educator/
summer2003/cogsci.html.

{Endnotes on page 19)
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“Teaching content alone is not
likely to lead to proficiency in
science, nor is engaging in inquiry
experiences devoid of meaningful
science content.’

—National Research Council

For sequence 1, they said the yellow cube was a blicket,
but the blue cylinder was not; for sequence 2, they chose
equally between the two blocks,

This body of studies has been summarized simply: Chil-
dren are not as dumb as you might think, and adults (even
trained scientists) are not as smart as you might think.

What's going on? One issue is that the common concep-
tion of critical thinking or scientific thinking (or historical
thinking} as a set of skills is not accurate. Critical thinking
does not have certain characteristics normally associated
with skills—in particular, being able to use that skill at any
time. If I told you that I learned to read music, for example,
you would expect, correctly, that I could use my new skill
(i.e., read music) whenever I wanted. But critical thinking
is very different. As we saw in the discussion of conditional
probabilities, people can engage in some types of critical
thinking without training, but even with extensive train-
ing, they will sometimes fail to think critically. This under-
standing that critical thinking is not a skill is vital.* It tells
us that teaching students to think critically probably lies
in small part in showing them new ways of thinking, and
in large part in enabling them to deploy the right type of
thinking at the right time.

Returning to our focus on science, we're ready to
address a key question: Can students be taught when to
engage in scientific thinking? Sort of. It is easier than try-
ing to teach general critical thinking, but not as easy as we
would like. Recall that when we were discussing problem
solving, we found that students can learn metacognitive
strategies that help them look past the surface structure
of a problem and identify its deep structure, thereby get-
ting them a step closer to figuring out a solution. Essen-
tially the same thing can happen with scientific thinking.
Students can learn certain metacognitive strategies that
will cue them to think scientifically. But, as with problem
solving, the metacognitive sirategies only tell the students
what they should do—they do not provide the knowledge
that students need to actually do it. The good news is that
within a content area like science, students have more
context cues to help them figure out which metacognitive
strategy to use, and teachers have a clearer idea of what
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Subjects who started with

more and better integrated
knowledge planned more
informative experiments and
made better use of experimental
outcomes.

puter simulation to keep imaginary creatures alive. In the
other, they were told that they had been hired by a swim-
ming pool company to evaluate how the surface area of
swimming pools was related to the cooling rate of its water.
Students were more adept at designing experiments for
the first task than the second, which the researchers inter-
preted as being due to students’ familiarity with the rele-
vant variables. Students are used to thinking about factors
that might influence creatures’ health (e.g., food, preda-
tors}), but have less experience working with factors that
might influence water temperature (e.g., volume, surface
area). Hence, it is not the case that “controlling variables
in an experiment” is a pure process that is not affected by
subjects’ knowledge of those variables.

Prior knowledge and beliefs not only influence which
hypotheses one chooses to test, they influence how one
interprets data from an experiment. In one experiment,'®
undergraduates were evaluated for their knowledge of
electrical circuits. Then they participated in three weekly,
1.5-hour sessions during which they designed and con-
ducted experiments using a computer simulation of cir-
cuitry, with the goal of learning how circuitry works. The
results showed a strong relationship between subjects’ ini-
tial knowledge and how much subjects learned in future
sessions, in part due to how the subjects interpreted the
data from the experiments they had conducted. Subjects
who started with more and better integrated knowledge
planned more informative experiments and made better
use of experimental outcomes.

Other studies have found similar results, and have
found that anomalous, or unexpected, outcomes may be
particularly important in creating new knowledge—and
particularly dependent upon prior knowledge.' Data that
seem odd because they don't fit one’s mental model of the
phenomenon under investigation are highly informative.

SUMMER 2007

iney teil you that your understanding is incompiete, and
they guide the development of new hypotheses. But you
could only recognize the outcome of an experiment as
anomalous if you had some expectation of how it would
turn out. And that expectation would be based on domain
knowledge, as would your ability to create a new hypoth-
esis that takes the anomalous outcome into account.

The idea that scientific thinking must be taught hand
in hand with scientific content is further supported by
research on scientific problem solving; that is, when stu-
dents calculate an answer to a textbook-like problem,
rather than design their own experiment. A meta-analysis®®
of 40 experiments investigating methods for teaching sci-
entific problem solving showed that effective approaches
were those that focused on building complex, integrated
knowledge bases as part of problem solving, for exam-
ple by including exercises like concept mapping. Ineffec-
tive approaches focused exclusively on the strategies to
be used in problem solving while ignoring the knowledge
necessary for the solution.

hat do all these studies boil down to?

First, critical thinking (as well as scien-

tific thinking and other domain-based

thinking) is not a skill. There is not a

set of critical thinking skills that can be

acquired and deployed regardless of context. Second, there

are metacognitive strategies that, once learned, make criti-

cal thinking more likely. Third, the ability to think critically

(to actually do what the metacognitive strategies call for)

depends on domain knowledge and practice. For teachers,

the situation is not hopeless, but no one should underesti-
mate the difficulty of teaching students to think critically.

O
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