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Will they remember it
after the holidays?
Maintaining classroom

learning

Dennis J Rose

eachers have a problem.

Even though their pupils

show interest and enthusiasm
for their leamning, they frequently
forget what they have leamned or they
fail to perform as expected on a later
occasion. The problem is often
worse after a vacation or even after
a long weekend.

On the other hand, learning that
occurs in the natural environment
seems to be more permanent. When
young children learn to walk, talk,
and interact, they remember
everything that they have learned.
Their vocabulary expands rapidly
while their syntax becomes more
refined.  Older learners master
physical tasks such as driving a car
or typing, while also learning the
technical jargon and procedural
rules necessary in their work. They
rarcly forget this learning,

This paper presents an analysis
of the differences between learning
in the classroom and learning in the
natural environment, The paper also
recommends strategies for teachers
suggested by the analysis. The
analysis is in four sections:

1) Events and conditions which
precede the leamer's actions

2} The actions of the learner

3) The result of the leamer's actions

4) The milien in which learning:

DCCurs.

Events and conditions which
precede the learner's actions

Well-defined routines and tasks
are a characteristic of most
classrooms. Teachers pive precise
instructions and make clear
requests, usually with consistent and
grammatically correct wording.

Lessons follow a pattern using
structured and predictable materials.
Conditions found in the natural
environment are often only
represented symbolically in the
classroom, despite an expectation
that pupils will eventually apply
their learning in the natural
environment. For example, pupils
solve mathematics problems on
paper rather tham in “real"
situations.

The natural environment has a
loose structure and is less
predictable than the classroom. A
vanicty of people give instructions
and make requests in many different
forms and language patterns. There
15 usually quite free accessto a'wide
range of materials and unstructured
leaming epportunitics. Learners
often choose what they will do.

Teachers and researchers have
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found that well-structured teaching
tends to produce high achicvement
(e.g., Engelmann & Carnine, 1982;
Good & Grouws, 1979). Baer
(1981) has suggested that teachers
should make their instructions more
varied once acquisition has
occurred. There is also evidence
that they should use a greater range
of examples (Stokes & Baer, 1977)
because pupils will eventually need
to apply their learning to a greater
variety of situations than those they
encounter in the classroom.

When planning for practice,
teachers should use a wide variety
of examples and wvary their
presentation formats. The examples
should reflect conditions outside the
classroom and teachers should also
use materials that their pupils will
find in the natural environment.

Actions of the learner

Many lessons have long periods
when teachers present material
while their pupils remain passive.
Pupils usually only practise skills
briefly and they are required to make
a single type of response (e.g., short
answer, multiple choice). For
example, a lesson about the
classification of living things may
require students to identify features
of living things and to make a
classification according to those
features. The entire exercise may
be in written form and may not
require pupils to recognize physical
features. While these pupils may
be expert at the classification of
words about living things, they may
not be able to recognize or classify
them when they are physically
present.

Outside the classroom, learners
are usually more active. They
somcetimes practise newly leamed
skills incessantly. They apply their
learing frequently, in a broad range
of situations and in a varicty of
different ways. For example, a child

learning new vocabulary at home
will use words as labels or in
sentences, and will find items or
perform actions when others usc the
words.

There is considerable evidence
that learners who become very fluent
at using new skills and knowledge,
retain their learning and
spontaneously combine it with other
skills and knowledge to make new
and creative connections. Johnson
and Layng (1992) achieved
dramatic results by having learners
practice basic skills until they could
perform them at a high rate. Once
they could perform basic skills
automatically, students were more
easily able to solve abstract
problems and made accelerated
progress in their achievement levels.
Engelmann and Carnine (1982)
have suggested that teachers provide
expansion activities in which
learners apply a well-learned skill
in a range of new situations,
including games and simulations.

Teachers should require their
pupils to demonstrate and practise
their learning in a vanicty of modes.
Besides classifying living things
through a worksheet exercise, pupils
might also classify from pictures,
slides or videotape. They could
"work backwards" by taking their
knowledge of certain living things
and creating a classification guide.
The key for the teacher is to avoid
having pupils make just one type of
response to one type of situation.
Instead, they should provide
opportunities to act flexably in a
variety of contexts.

The result of the learner's
actions

Classrooms provide few rewards
for many pupils. Sometimes the
only reason for completing work is
to get it out of the way and to avoid
being reprimanded for non-
completion. Teachers occasionally

provide praise or rewards such as
stamps, stickers or points, but these
arc usually too infrequent. Such
rewards can seem contrived and are
only available when the teacher is
present. They will have no influence
out of the classroom.

Learners in the natural
environment are dependent on
naturally occurring rewards. A
child who is learning to speak may
receive attention for each attempt.
The attention will diminish over time
as the talking becomes more routine
and the reward will become related
to the intrinsic value of the
communication, However, new and
improved performances will still
attract notice and so the learner will
be rewarded for continuing to
expand his or her repertoire.

This change from extrinsic to
intrinsic rewards and from frequent
to intermittent rewards is the same
pattern that best produces new
learning and then maintains it (e.g.,
Alberto & Troutman, 1982). Baer
(1981) suggests that, if teachers
ensure that their pupils are fluent in
new skills and knowledge, their
performance will be more likely to
attract notice in the natural
environment and is, therefore, more
likely to result in naturally oceurring
rewards.

Wherever possible, teachers
should ensure that pupils are
rewarded for achievement while
establishing new learning and then
plan to reward them intermittently
and less frequently, Teachers can
reward pupils by using quick
glances and smules, praise, points,
stamps and stars. Another useful
way of providing rewards is to set
goals and have pupils reward
themselves once they have achieved
the goal. Peer tutoring and
cooperative learning groups also
make it possible for many children
to be rewarded for achicvement
without taking much of the teacher’s
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time. In the long run, success in a
particular subject often becomes the
natural reward but it is often
necessary to use external rewards in
the early stages.

The milieu in which learning
occurs

Classroom learning typically
occurs in an environment that
remnains much the same from lesson
to lesson. The teacher, other pupils,
the general classroom surrounds,
even the times of the lesson in a
particular subject, often remain
constant day after day. These all
have some influence on later
performance. If they are absent,
there is less likelihood that learners
will use their new leaming.

The natural environment varies
continuously and unpredictably. No
particular factor in the natural
environment is able to acquire a
strong influence over later
performance.

Baer (1981) urged teachers to
vary as many features in the
classroom environment as possible.
These include not only where and
when learning occurs but also the
structure of the lesson, the types of
activity, and the demeanor of the
teacher. Teachers should attempt to
have some learning occur in groups,
others individually and some during
whole~class lessons.

Conclusions

An important difference between
classrooms and the natural
environment is the amount of control
that teachers exercise in classrooms
compared to the randomness of the
natural environment. Teachers need
to control their teaching so that
pupils efficiently acquire new skills
and knowledge. However, this very
control limits the capacity of the
learner to use the learning outside
the classroom

One approach is for teachers to
make their classroom programmes
replicate much that is in the natural
environment, especially after the
acquisition of new learning and in
situations where the purpose of a
lesson is to provide practice and
develop fluency and confidence.
Wherever possible teachers should:

e vary the time of day the lesson is
taught in
use different lesson structures

» use different types of teaching
material (from highly structured
workbooks to general references)

= require a range of different types
of pupil response (from
worksheet answers to discussion
or a long term project)

» have pupils work alone, in large
and small cooperative groups
and in competitive teams

» provide a lot of practice for basic
component skills and set pupils
fluency targets

» reward often in initial stages but
intermittently after acquisition

» vary the rewards (e.g., points,
stickers, stars, stamps, access to
activities, praise)

= use different teaching styles (e.g.,
directive, laissez faire,
democratic)

» vary their position in the room,
their tone of voice, and their
choice of words

» sometimes have others in the
room.

It would be helpful if teachers
incorporated as much variety as
possible in all aspects of their
teaching, This might interfere with
initial learning and so teachers might
need to reduce the variety early on.
However, once initial learning has
occurred, teachers should strive to
make the learning experiences they
create reflect the natural
environment in which the learning
will be applied.
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Working with Pupils' Parents:
Some Suggestions for Teachers

Elena Lui Hah Wah

Why do teachers need to work
with pupils’ parents?

Parents are pupils” first teachers.
Their attitudes, values and
behaviours have direct influence on
pupils’ physical, social, emotional
and intellectual behaviour in school
and in their later life. With parents’
cooperation, teachers can expect
better results from pupils in their
performance in school. Helping
parents understand the implications
of current educational policies,
education system and curnicular
provisions will benefit pupils in
terms of more realistic parental
expectations, less pressure on them
and better guidance at home.
Effective communication with
parents will enable teachers to gain
better insight into pupils’
background, needs and problems.
Hence, it is important for teachers
to bear in mind that teaching and

guiding each pupil as a total person,
not just as a child within the time
frame and space of school.
Generally speaking, parent-
teacher interaction takes place on
occasions such as registration,
orientation, parent-teacher
conferences (for discussion of
pupils” academic or behaviour
problems), parent-teacher asso-
ciation meetings and functions,
special group meetings, e.g. for
parental education, information
dissemination, interpretation of
educational policies, promotion of
government campaign, placement or
streaming of pupils, etc. Some
parents are involved at policy
making levels of the school, for
example, as members of the School
Advisory Committee or Manage-
ment Committee. When it is time
for fund raising, parents may be
involved either directly or indirectly.
Beyond the abovementioned
occasions of parent-teacher

interaction, teachers need to know
whether there are any so-called
“problem parents” in the classes.
One of the reasons for a pupil
becoming less academically inclined
is the lack of parental guidance at
home. Parents of these pupils are
mostly from lower income groups
and less educated. Teachers often
have difficulties in getting them to
come to school or even making
appointments to visit them at home.
On the other hand, there are parents
who are quite well to do and highly
educated. They may even wish to
teach teachers how to teach their
children. These parents have very
high expectations of their children
and pressurize them to study. Such
parents do interact a lot with
teachers. But “what kind of
interaction is it?” and “How to
change the interaction that is hostile
or defensive?” These are important
questions,
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How to maintain good relations
with pupils' parents?

The following are some
guidelines for maintaining good
relations with pupils” parents:

1 Be courieous

A teacher should not ignore
parents, keep them waiting or let
them wander in the school without
anyone attending to their needs. He
should greet them, talk to them and
find out what they want. If he is
not free to attend to them, he should
try to get a colleague to help or find
a convemient time and place to meet
the parent(s) later. One should avoid
delay in acknowledging or replying
letters from parents. If the request,
demand or complaint is hard for the
teacher to handle, he can consult the
principal or other colleagues and
solicit their opinion or help. If the
feedback from parents is of
significance, the teacher has the
responsibility to convey it to the
authorities concerned through
proper channels. When parents
confide their personal problems, the
teacher should not gossip about
them with other teachers and must
respect their right to privacy. In case
he needs to refer the parents and/or
the child for specialist consultation,
the parents’ consent should first be
obtained. For upper primary and
teenage pupils, the teacher should
get their own consent too, after
having consulted the principal.

2 Communicate effectively

For effective communication
with parents, besides showing
patience and engaging in active
listening, the teacher needs to talk
to parents at their level and use the
language or dialect they feel most
at home with, Ifthere is a language
problem, one can ask the pupils,
colleagues or other people around

to help interpret the conversation,
Teachers need to avoid profiéssional
jargon and not complicate the matter
by bringing in too much
information. Observe the non-
verbal aspect of communication
with the parents, such as tone of
voice, facial expression, gestures,
ctc. Try to catch the underlying
message of the parents. Ask leading
questions to help them express
themselves freely. Never use “cross
examination” because teachers are
not detectives or prosecutors. Use
telephone calls, circulars and
bulletin boards to keep parents
informed of the happenings at
school. Also never put across
“blaming™ messages because it will
only make parents become defensive
and subsequently cause com-
munication breakdown.

3 Accept the other person as an
unique individual

Parents come into school as
individuals with their unigue
characteristics, Teachers should
accept them as they are and respect
them without any condition. If a
teacher only respects parents who
are rich and have high status, he is
having conditional respect towards
parents, If a teacher respects only
parents who have shown respect to
him, he is also having conditional
respect for parents. A teacher
should take the initiative to show
respect unconditionally to parents.
Respect begets respect. Parents who
get respect from the teacher will
normally respect the teacher more.
There can be some exceptional cases
such as a mother thinking she has a
higher status than the teacher. When
the teacher acts in a respectful way,
she thinks the teacher is trying to
please her. However, even though
the parents are very proud and do
not respect the teacher, the teacher
still has to accept them and should

never displease them or transfer her
unpleasant feelings or anger onto her
pupils. A teacher with sufficient
confidence and competence will not
feel threatened by parents who act
disrespectfully toward him.
Sometimes, some parcnts may
behave rudely, use vulgar language,
make unreasonable demands, etc.
Teachers should keep calm and not
build up psychological barriers in
reacting to them, They should talk
to them politely and listen actively
to them. To take the case below as
an example: this moming, Paul’s
father came to see Mrs Heng to
explain why Paul had been absent
for more than three days. He talked
very loudly, in fact, it was almost
like shouting. Mrs Heng at first felt
quite annoyed but she quickly
calmed down and tried to find the
reason as to why he talked insucha
manner. She recalled that in the
class register, she had read the
occupation of Paul’s father as an
engine fitter. She talked to him in a
nice way and suggested to him not
to talk so loudly as he would disturb
other people around. He took the
hint and spoke less loudly. Mrs
Heng managed this situation very
well, She accepted Paul’s father as
an unique individual and did not
reject him because he talked so
loudly, nor show any lack of respect
because he was not an “educated
man’, She informed him of the
consequences of his behaviour
(talking very loudly) on other
people. She did not react
cmotionally, for example, by
shouting back at him or telling him
off.

4 Assess the
objectively

relationship

Both teachers and the parents
have feclings and prejudices. To
maintain good relations between
teachers and parents, the teacher
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should first assess himself and then
assess the parents. The next step is
to analyse the interaction with the
parents. The analysis should be
done together with other teachers
who are teaching similar groups of
pupils in your school. Some parents
relate to every teacher in the same
way but some do relate differently
to different teachers. By sharing
information, your assessment can
become more objective and
accurate. For example, Mrs Wong
found Tan Ah Meng’s mother very
cooperative and supportive. She
was rather surprised to receive
complaints from other teachers
about Mrs Tan’s indifferent attitude.
After some discussion with the
teachers concerned, it was
discovered that the good relationship
between Mrs Tan and Mrs Wong
was because that she was the form
teacher and also very senior in the
school.

5 Set goals for change

For different parents or groups
of parents, the teacher should set
different goals for change. It is
because parents have individual
needs or special problems and have
specific goals in mind, When a few
parents have common needs or
problems and are able to
communicate in the same language
or dialect, teachers can group them
together and help meet their needs
or solve problems, The purpose of
these groups should be clear to the
parents concerned and perceived by
them as significant for their children
and themselves.

For those who have never made
their appearance in school and
whose children need more guidance
and motivation at home, teachers
may set the goal at contacting them
through home visits, or meet them
in the evenings with the venue and
time convenient to both parties and

suggest to them how to support and
supplement the teaching in school.

For those who usually come to
school and their children have
similar needs as the above, the
teacher may set the goal at involving
them in group projects to enhance
pupil learning. For example, some
Parent-Teacher Associations
organized Mandarin classes for
parents to enable parents to speak
Mandarin and create a more
conducive environment for their
children to learn Chinese.

For those who are less educated
and in need of more knowledge
about planned parenthood,
children’s rights, desirable patterns
of child rearing, home making,
budgeting etc., the teacher can refer
them to counselling and welfare
services agencies, such as Students
Care Service. For those children
with behaviour or health problems,
the teacher’s aim should be to help
them cope with these problems by
advising them on how they
themselves can help to solve their
children’s problems. The teacher
can also advise them to seek help
from professionals or specialists in
the medical and social services.

For hardship cases, the school
can help them solve financial
problems and give some moral
support. If teachers feel like
ignoring such cases or look down
on them, teachers need to change
their own attitude towards poverty.
To solve their financial problems,
teachers can also advise them on
community resources in the form of
welfare funds and assistance from
charitable organizations,

Some important points to
remember in working with
parents

When teachers are engaged ina
working relationship with parents,
they should remember the following

points:

Parents are your paritners in
Sfacilitating pupil learning.
Teachers should invite and welcome
parents’ participation in pupils’
learning activities,

Parents have the right for self-
determination. Teachers can
enlighten them on the variety of
options and the pros and cons of
each option. However, the decision
should be the parents', not the
teacher's.

Parents have the right of self-
respect and privacy. Teachers need
to assure parents that they can be
trusted and the principle of
confidentiality is observed.

Parents have feelings, so do
teachers. Teachers should not allow
emotions, particularly negative
emotions, to control their behaviour.
Teachers should try their best to be
objective and have more patience
and tolerance in interacting with
parents.

Parents have their strengths and
weaknesses. Look for their good
points and show appreciation,
Accept that parents do make
mistakes owing to various
constraints and limitations. Do not
blame them for any mistake but help
them to correct it,

Parents can change and teachers
can help them to change. If
teachers do not believe that basically
every person has the ability to
change, then there will not be any
confidence to develop any action
plan with them for the improvement
of interaction between teachers and
parents.

Parents are individuals with
different needs. Try hard not to

July 1995



generalize or have stereotyped views
of parents. Ewven if teachers have
encountered aggressive and hostile
parents before, teachers should not
think that all parents are similar. Do
not forget that one of the basic
principles of human growth is
individual difference.

How to make referrals

Through daily direct contacts
with and observation of pupils, with
the help of surveys on their needs
and problems as well as potential
helpers in their study, teachers
should be able to identify which of
the pupils need to be referred to
community organisations outside
school. Teachers should also
examine the resources within the
school, and their own capacities,
time, experience, eic. to see whether
they can handle the case. For
example, if a pupil always does not
do his homework, the teacher first
needs to find out the factors, Ifitis
due to lack of motivation and no
proper supervision from parents/
elder siblings at home, the teacher
can solve the problem by giving
advice and encouraging the parents/
elder siblings to provide support to
the pupil. If they are unable to do
50, the teacher may arrange for the
pupil to get help from volunteers in
the school or the vicinity, If the pupil
has difficulties in word recognition,
the teacher should consult reading
specialists or refer the child to them.
If it is a suspected cases of mental
retardation then the teacher should
help the pupil for psychological
assessment. In the cases of child
abuse, teachers should report to the
Ministry of Community Develop-
ment. Above all, teachers can
consult the guidance officers of the
Pastoral Care and Carcer Guidance
Division, Ministry of Education,
and the lecturers of Psychological
Studies Division of National
Institute of Education.

Before making a referral, the
teacher should:

1) Discuss the case with the
Prncipal, Vice-pnincipal or the
Guidance-Counsellor (if there is
one in the school).

2) Collect more data from other
teachers, pupils and family
members.

3) Check the pupil’s record, keep a
recording of the pupil’s
maladjusted symptoms or
problem behaviour.

4) Consult (through telephone or
personal calls) specialists of the
discipline concerned.

The next step is to work out
helping strategies, the persons and
the places from which the pupils can
get help. When it is decided that a
particular pupil should be referred
to outside organisation(s), the
teacher should not bypass the
principal or proceed without the
parents’ consent (except when the
parents are suspected as the main
cause of problems like child abuse
or it is impossible to contact them).

The work involved in referring
a case can be rather simple or quite
complicated. Teacher may need to:

1) help arrange the first interview
or meeting for the pupil and the
specialist,

2) write referral letter(s), summary
of the case or fill in the referral
form provided by the organ-
isation concerned.

3) keep in touch with the specialist
to exchange relevant inform-
ation, discuss the treatment plan,
and monitor the progress of the
case.

It may not be necessary for the
teacher to do all these, but it is
incvitable that the teacher will get
involved one way or another in the
diagnosis and treatment of the case.

While teachers are handling the
case, they must remember that the
data should be treated as
confidential and can only be
revealed to people concerned, in the
interest of the pupil. This is a very
important principle in the helping
professions. It is based on the belief
in human nghts, i.e. a person’s
privacy must be respected. The
teacher also need to have positive
attitudes toward the pupil and
genuine concern in the pupil’s
welfare and education.

An appeal to readers

Working with parents would not
be effective at all if the teacher does
not really care for the total
development of his pupils. Good
teacher-pupil relationship is a basic
requircment for effective teaching
and learning. Perhaps those
teachers who prefer to keep to their
daily routine, confine themselves
within the classroom, and follow the
syllabus strictly, will never consider
taking on the adventure suggested
in this chapter. They may not even
have the interest to read it.
Therefore the writer sincerely
wishes that teachers who are
convinced of the importance of
tapping community resources and
working with parents would help
propagate the ideas offered here.

Elena Lui Hah Wah is a senior
lecturer in the Division of
Psychological Studies, National
Institute of Education, Nanyang
Technological University,
Singapore.
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Building Bridges Between
School and the World of Work

Esther Tan

REVIEWING THE PAST

Futile Attempts in the Early
Years

In the educational scene in
Singapore, there had been, for many
years, a big gap between the schools
and the world of work. In the 50s
and early 60s, career guidance was
unheard of in Singapore schools or
any kind of educational guidance,
for that matter. The late 60s saw the
beginning of career guidance for
Singapore schools with the setting
up of a Guidance Unit in the
Ministry of Education, In these early
years, however, career guidance was
conceived mainly as the
dissemination of occupational
information. The main function of
the Guidance Unit was to collate and
publish career guidance resource
materials. All the secondary schools
were asked to appoint career
teachers who were basically
classroom teachers but had the

added responsibility of dissemin-
ating career guidance materials to
pupils. Every now and then, the
schools received a circular from the
Ministry to inform them that a
certain resource booklet on a certain
occupation was ready for collection.
Soon after that, career teachers
from the schools made an
appearance at the Ministry to sign
out a few copies which eventually
ended up sitting on the book shelf
in the school library collecting dust.

This approach in career puidance
had three basic assumptions. Firstly,
it assumed that obtaining
occupational information was the
essential first step to career
exploration. Secondly, it assumed
that students knew when they needed
such information and where to look
for it. Thirdly, it assumed that once
the students had access to the
information, they knew how to use
it in an appropriate and meamngful
manner. Soon it was discovered that
such were invalid assumptions.
Without proper training in the

specialised field of career guidance,
the career teachers felt inadequate
in guiding and advising their
students. Without proper guidance
support from the career teachers,
the students were at a loss of how
to use the resource materials,
especially in  relating the
occupational information to their
own career exploration. As a result
the materials were not well-used. In
the early 70s, even this rudimentary
form of carcer guidance came to an
abrupt end with the closure of the
Guidance Unit at the Ministry and
its function of dissemination of
occupational information was

passed to the Ministry of Labour.

Growth of Concern and Public

Awareness

Despite this setback, there was
an increasing awareness amongst
educationists of the need for career
guidance in schools and a growing
concern for the lack of it. Every
year, thousands of young people left
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the school system and dnfted into
the labour market, ignorant of their
own vocational aptitudes and ill-
prepared for employment. The result
was poor person-job match and, in
many instances, job-hopping and
poor productivity, a concern shared
by parents, employers and teachers.

As concemn grew, the National
Productivity Council formed a task
force in 1984 to "focus on the issue
of career guidance in schools with
the view to develop better match
between the future work force and
jobs and ultimately improve
productivity” (Sim, 1985). The first
project initiated by this task force
was a national survey amongst final
year students from 145 secondary
schools across the nation to identify
needs and problems in the area of
career guidance. The findings of this
survey were startling. It was found
that as many as 95% of the students
left the school system to join the
labour market without any form of
career guidance. Although two-
thirds of the school personnel
surveyed recognised the urgent need
for career guidance for their pupils,
this service was sadly lacking in the
schools due to lack of human and
material resources. Interviews with
company personnel from leading
mdustries revealed that young job
seckers were generally ignorant in
occupational information, lacked
job-seeking skills, had unrealistic
expectations and had hardly any
sense of carcer direction. (Khor,
1987). Another national survey
conducted at around the same time
amongst secondary school students
across all ages levels revealed that
in terms of the development of career
maturity, Singapore adolescents
were very much behind their
American counterparts from the
same age groups. Boys and girls
alike lacked career self-knowledge
and were hardly engaged in carcer
exploration. For the few who made

an attempt at career exploration,
they sought help from parents,
siblings and friends and school
teachers were the last persons they
would consult about their future
careers. When asked to rate the
uscfulness of the various sources of
occupational information, teachers
were listed as the least helpful. (Tan,
1989a)

The Breakthrough

The turn of events came in late
1987, when the then Minister of
Education Dr Tony Tan, upon his
return from a study tour of selected
schools in the Umited States and the
United Kingdom, announced in a
press conference his conclusion that
although Singapore schools had
been doing a good job in the pursuit
of educational excellence in turns of
academic achievement, two
important areas were found wanting
in Singapore schools - pupil
counselling and career guidance. His
observations were further supported
by the official report entitled
“Towards Excellence in Schools™ by
a group of principals who had gone
on the same study tour. (Ministry
of Education 1987).

This series of events served to
bring career guidance to the
forefront and soon things started
moving. In a matter of months the
Ministry of Education set up a Unit
to look into the introduction of
career guidance into schools and a
pilot project was started involving
14 schools. Since then every years
another 15 to 20 more schools were
phased into the programme. By
1994 all secondary schools in
Singapore had some form of career
guidance programme in place
implemented and monitored by a
group of “Career Guidance
Coordinators” with the blessing and
full support from the Ministry of
Education.

Since the breakthrough in 1989,

there had been concerted efforts on
a national level amongst practi-
tioners in the schools, policy makers
at the Ministry of Education, teacher
educators from the National
Institute of Education as well as
potential employers from the
community to build bridges and
narrow the gap between the schools
and the world of work, This is being
done at four levels, namely,
provision of systematic career
guidance services in the schools,
comprechensive in-service program-
mes to cquip the career co-
ordinators for their specialised roles,
development of indigenous resource
materials, research activities to
enhance understanding of the career
development of students and
vocational behaviour of young job
seekers and the involvement of the
industries both in the training for
teachers and the preparation of the
students,

APPRAISING THE PRESENT

The First Bridge - Provision of
Career Guidance in Schools,

Since the official introduction of
pupil counselling and career
guidance in 1987, the schools were
given both financial and manpower
(in the form of two additional staff
members in some cases) to develop
and implement carcer guidance
programmes for their students,
While most schools resorted to
commercially produced resource
materials available in the market,
many schools attempted to develop
their own programme and resource
materials, Such career guidance
activitics may take place during the
curriculum time and a typical
curriculum is usually graded to
match the developmental needs of
the students. Thus in the first year
of secondary school the focus may
be on the development of career self-
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awareness in terms of an assessment
and understanding of one’s own
career interest, vocational aptitude
and work values. The second part
of the curriculum usually involves
the students in searching for and the
sharing of occupational information.
For the older adolescents in the
upper classes, the focus often shifts
to hands-on activities to develop job
seeking skills. So there are role-
plays and mock interviews and tips
on how to write application letters,
usually carried out as group
guidance activities.

The Second Bridge - Teacher
Training to equip specialised
staff

Responding to the training needs
of the career coordinators, the
National Institute of Education
launched a specially designed 8-
module in-service training program-
me to help equip these teachers for
their career guidance roles. To meet
the urgent demand of training many
teachers within a short period,
innovative approaches were used in
the conduct of these in-service
courses. There were school-based
training programmes where the
trainers from the Institute brought
the training to the schools to ensure
that the whole staff were exposed to
the concept of carcer guidance as
well as pupil counselling. There
were the conventional campus-
based training courses where an in-
service class comprnised of teachers
from as many as 30 schools to share
their experiences while receiving
training. There was also the
campus-based school-focused
approach where by an in-service
class comprised sizable groups of
teachers from two to three schoals.
Meanwhile, on-going efforts were
made to improve these in-service
courses based on feedback from the
participants themselves as well as
school principals (Tan, 1994a).

Workshops and seminars are
organised periodically to provide
opportunitics for sharing amongst
the career coordinators and support
groups are formed to sustain their
interest and motivation.

The Third Bridge - Involvement
of potential employers and
industries

To expose students to the world
of work, many schools also
implement work experience
programme during the school
vacation to allow students a chance
to obtain first hand knowledge of
what working life is like. So alumni,
parents and companies in the
neighbourhood are recruited to help
out as mentors and provide role
maodels, To enhance the effectiveness
of the career coordinators, the
Ministry of Education has, since
1992, implemented a “Teacher-in-
Industry Programme”™ whereby
career coordinators are attached to
industries to have first-hand
experience of these work settings.

The boldest attempt and most
ambitious effort in linking the
schools with the community and
world of work comes in the form of
a national annual career exhibition
jointly organised by the Ministry of
Education, professional bodies and
the industries introduced since 1991,
The latest of these, held over five
days in March 1995, involved 230
exhibitors from nine countries,
representing employers from
government ministries, the private
sector and more than 100 local and
foreign universities, polytechnics,
colleges and institutions. Since
1993, the organisers have also been
holding career seminars and career
talks for school leavers and job-
seckers concurrently with the Career
Fair. Another innovation introduced
this year was on-site job interviews
and recruitment. It was no wonder
that Career *95 attracted 200,000

visitors during its five-day run.

The Fourth Bridge - Research
and Development to increase
knowledge and enhance facilities

Since the first national survey
conducted in 1985, there have been
many more attempts at research and
development to increase knowledge
and enhance facilities in career
guidance. Such efforts are mostly
spearheaded by the National
Institute of Education. For example,
research studies were conducted to
look into the career guidance needs
of secondary school students (Khor,
1985); the impact of parental
involvement on the career maturity
of teenagers (Tan, 1988 ); job
preference of secondary school
students (Tan, 1988); work values
of secondary school and junior
college students (Tan, 1989; 1994a);
sex-stereotyping in career choice
amongst adolescents (Tan, 1992:
Yeo, 1994) and the effect of
computer-assisted carcer guidance
on the career self-awareness of
adolescent girls (Tan 1992).

In line with the current interest
in the development of information
technology, the Singapore
government awarded the National
Institute of Education a half-million
dollars research grant in 1989 to
develop a computer-assisted career
guidance programme for use in
secondary schools, The project took
five years and the end product is a
computer software called
“J.0.B.S.” (the acronym for Jobs
Onrentation Backup System) which
comprises a career guidance module
to guide the user through the self-
assessment of career interest,
vocational abilitics and work values
and an occupational information
module providing career profiles of
some 200 occupations. Being the
first and only attempt in the South
East Asian region to develop an
indigenous career guidance
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computer software based on local
data, this research project has
attracted much attention and interest
amongst fellow professionals. (Tan,
1994b). Presently the computer
programme is in use in about 70
secondary schools and there are on-
going research efforts at the Institute
to provide an improved, updated
version of the software.

LOOKING AHEAD TO THE
FUTURE

Career guidance in Singapore
schools has come a long way since
the futile, abortive attempts in the
70s. The most rapid changes took
place in the last six years and much
progress has been made.

With the current national interest
in career guidance, the time has
come to take a full and close look at
this very important aspect of
education. Public awareness of the
various aspects of career
development has been heightened ;
educators are more convinced than
ever of the need for career guidance
in schools; policy makers realise its
importance and are forthcoming in
lending support and practitioners in
the field are ready to try out new
ideas and innovative programmes.
Riding on the tide of success, it is
time 1o press on.
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| never attempt to teach my pupils;
| only attempt to provide the condition in

which they can learn.

Einstein

Low Guat Tin

fter teaching for a number
of years, things took a slight
rn last year - I decided to

use a slightly different approach in
the classroom. I decided that I
would "antagonize” the class, use
sarcasm and also asked them to
determine each lesson's agenda.
"What do you want to leam today?"
was a question | asked. The class
tried to list a topic here and there
and inevitably I would shoot them
down as not worth delving into.
The participants were at their
wits' end and I too was quite
disappointed for 1 wanted to
challenge them, to create the
dissonance that I believe so firmly
in. I believe that confusion is an
important component to learning,
especially where adults are
concerned. | believe that when there
is dissonance, the organism would
consciously seek consonance; the
organism wants to be in a state of
equilibrium and when they come to
grips with it, there will be much joy
and excitement, just as those who
emerged from Plato's cave (The
Republic Bk VII) with such

exhilaration! But for that to take
place, they must seek new
information, they must refocus, they
must shift their paradigm a little.

Further, didn't Knowles (1970)
tell us that adults learn differently?
I feel that the participants in the
programmes I teach need to be more
reflective, to become reflective
practitioners, for administrators
need to reflect, to assess the values
of life and education and to
determine what men should be and
do. Reflective thinking should be
one of the goals of education.

The year passed uneventfully. It
was certainly not the best year in
my teaching career. It was alright
but neither the participants nor I
were challenged or excited. A few
were inspired to read for they were
welcomed to all the books in my
office. Butthe yeardid notendina
high note for me.

It was thus that I looked forward
to a trip to the US in June. I felt I
needed to go back to visit my
professors in University of
Michigan and to spend time reading
in the university libraries and

bookshops. I needed to read about
issues which concerned me. I was
also enrolled for a 4-day course on
Dimensions of Learning in
Washington D.C.

I have attended so many
workshops, seminars and confer-
ences that I was wondering if I
should attend the 4-day inten-
sive,workshop at all. Anyhow, 1
turned up at the hotel and I was
cooped up in that hotel for 5 days.
(Cooped up because the hotel was
in the middle of nowhere, and I did
not leave the hotel at alll)

It was a timely course for on the
first day we learnt about the first
dimension which is Positive
aititudes and perceptions about
Classroom Climate and Classroom
Tasks. 1t was in brief, a dimension
about "Safety in the Classroom"
The importance of classroom
climate, the need for students to feel
accepted by teacher and peers and
comfort and order, i.e, structure in
the classroom were discussed.

While I have always remembered
to ensure that participants in my
lectures/classes felt comfortable
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both physically and emotionally and
have always worked at establishing
rapport with them, I have in my
cagerness to challenge them to shift
their paradigms, been quite "harsh”.

How can students leam when the
classroom climate is harsh? For fear
of ridicule dare they question me?
Dare they interact freely with me?
And if they do not feel safe with me
would most of the time in class not
be spent protecting themselves—their
fragile selves?

Yes, 1 believe many of us well-
meaning teachers have assaulted our
pupils' "fragile selves”, many of us
have unknowingly "asaulted” our
pupils self-concept, we have
unconsciously "shredded" their
concepts of themselves. And this
often comes from excellent, caring
teachers, who may not be aware of
the impact of their behaviour on
their pupils.

Dimension One tells me too that
there is another aspect of safety in
the classroom which teachers have
to address. The first as discussed
above is emotional safety and the
second--safety in the task. I was
reminded of this in my first lesson
this academic year. I had returned
from the States recharged, eager to
meet the participants and keen 1o
share with them what I've been
through.

I excitedly went to class and
taught, talked, listened and
challenged. Half way through the
session, one hand went up and a
voice asked "Dr Low, what are the
objectives of this lesson?" 1 was
taken aback! Yes, while they hada
stimulating hour, questioning
assumptions, challenging biases,
examining blind spots, arguing
about perceptions, in the final
analysis they wanted to know what
were my lesson objectives. These
are heads of Depts who are so used
to Specific Instructional Objectives
(S10s) who would step into a class

to observe and expect to see their
teacher's lesson plans with S10s all
properly written out and here 1 am
their lecturer "caught” without
S10s!

I was puzzled for | thought it was
an extremely good lesson on
paradigm shift and my initial
reaction was "Gee, this is a lesson
on paradgim shift and you have not
shifted!” My initial reaction was to
say "You are now in a different
situation, please shift gear and look
at things differently! Wake up!”

On reflection, [ realised that the
topic on paradigm shift is so new to
them and for people who are so used
to S10s I have not provided them
with the second form of "safety" and
that is, safety in the task at hand.
To feel "safe", even adult learners
must know what the teacher 1s
driving at, they need to know the
objectives of the lesson. Lessons
must have "handles" which they can
hold on to. And many adults need
to have lots of notes in their hands
to feel safe! "Safety” in a course is
sometimes equated with quantity of
handouts.

Yes, there are many teachers in
our midst who go to class with very
clear objectives and conduct the
lesson competently but not taking
into consideration the pupils
emotional safety. We have heard of
students who are so nervous in some
lessons that they do not learn
because all the time they are thinking
of ways to protect themselves.
Other teachers give so much
emotional safety/security but
lessons are so unstructured that
pupils do not know what is expected
of them or what they are supposed
to do. Many of our pupils are not
ready to handle ambiguity, they need
clear guidelines.

And 1 find that adults also need
clear guidclines. They need to know
what is required of them in the
course, what do lecturers look for

in the assignment, and how will they
be graded? The fears that children
and adults have about failure is a
rcal thing and as teachers how can
we help them to overcome some of
these unfounded fears? 1 also want
to echo the words of Pullias (1975)
who said and I quote in length:

Cne of the greatest funclions
of a teacher is to give his
students a "vision of
greatness,” which is a
figurative way of saying a
clear picture of their potential
as human beings and of the
possibility of realizing that
which they can be. ..the
individual cannot or will not
see and take advantage of
opportunity, however
physically available it may
be, unless he is brought to
believe that he has
possibilities for growth and
that this opportunity is a door
for him.

As teachers how can we help our
pupils, how can we give them this
"vision of greatness"?
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How Principals Can Build

Self-Renewing Schools

Outstanding principals practice three types
of behaviors that help teachers become
more reflective practitioners.

Ulrich C. Reitzug and Leonard C. Burrello

hat distinguishes
principals in self-
renewing schools from

those in schools where it’s business
as usual? Outstanding principals go
beyond merely involving teachers in
decision making--they encourage
teachers to continuously engage in
identifying best practices. These
self-renewal efforts result in the
types of learning organizations
described by Senge (1990), Watkins
and Marsick (1993), and others.
We studied 13 principals from 13
school districts in the Midwest,
Southwest, and Southeast,
Outstanding principals had been

recommended to us by school
administrators and umiversity
colleagues in each geographic region
of the United States. Our sample
included urban and suburban as well
as male and female principals. We
observed the principals; interviewed
them, their teachers, and other staff
members; and analvzed school
documents for evidence of
empowering and self-renewing
leadership behavior,

We found that these principals
do three things to help teachers
become more reflective
practitioners. Specifically, they:

= provide a “supportive environ-

ment” that encourages teachers
to examine and reflect upon their
teaching and on school practice;

» use specific behaviors to
“facilitate reflective practice™,
and,

* make it “possible” for teachers
to implement ideas and programs
that result from reflective
practice.

Providing a supportive
environment

How do principals develop a
supportive environment for
reflective practice? They use several
strategics.

July 1995

15



Qutstanding
principals go
beyond merely
involving teachers
in decision making
...they encourage
teachers to
continuously
engage in
identifying best
practices

1. Encouraging justification of
practice

Many of the teachers we
interviewed commented that
principals allow them to teach in the
manner they feel 1s most
appropriate. Autonomy, however,
does not come without
responsibility. Teachers have to
justify why they are using specific
methodologies.

In one school, a group of
teachers went to the principal
because some of them wanted to use
a phonetic approach while others
preferred a whole language
approach to reading. The principal
replied, “Each of you needs to be
able to justify what you’re doing.
You don’t all need to be doing the
same thing.” What was important
to him was not which approach they
use but that they do their own
thinking and that students learn.
Other principals had similar
philosophies. The implication is that
teaching cannot be standardized--it
is individual and context-specific.
Teachers must study their own
practice and learn from it as much
as from formal research.

2. Providing alternative
instructional frameworks

Principals also help teachers
develop other perspectives through
creative use of staff development
opportunities. For example, one
principal scheduled an in-house
workshop in the morning with a
repeat session in the afternoon. This
permitted half the teachers to attend
each session, with enough aides and
special area teachers available for
classroom coverage. Other
principals also manipulate school
schedules to provide more staff
development opportunities for their
teachers. In addition, they share
professional articles at meetings and

by placing them in teachers’
mailboxes, generally with a personal
note.

Perhaps the most extensive way
in which principals provide
alternative frameworks is by
framing ideas as possibilities:
“Maybe you could try this way; give
it a thought.” One teacher whose
principal periodically attends their
team meetings commented, “He
jumps right in and makes
suggestions. Now whether we do it
or not is our choice. It’s not like,
‘Because I'm here and said this, you
have to do it.”™

3. Encouraging risk-taking

Many of the principals in our
study encourage teachers to take
risks. For example, one principal
fulfills teacher resource requests not
“to be nice to them, to get them what
they want,” but to encourage them
“to start making more decisions for
themselves.” Outstanding principals
view unsuccessful tries as learning
opportunities. When risks don’t
work out, this principal remarked,
“T'll sit down with the person, and
we'll talk about what we’re going
to do next and why.”

Another teacher observed that a
favorite saying of his principal was,
“We're not working on a project;
we're working on improving
ourselves.”

4. Creating teaming structures
for collective responsibility

Many of the principals create
organizational structures that reduce
isolation and increase teaming.
Teaming leads to a sense of
collective responsibility for one
another and for students and
provides an emotional and
instructional support network, One
teacher observed that when she had
tried everything she could think of
with a student, simply having team
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members with whom she could share
these frustrations helped. Her
colleague summed it up this way:

"One person doesn't own a
child. You may be able to
work well with a child in ane
area of his or her life, and
somebody else needs to
give you some ideas to work
with in another area.... It's
not only team teaching, but
it is collaborative consult-
ation.”

Thus, teaming provides teachers
with a support group that recognizes
individual limits. Simultaneously,
teaming expands individual limits by
providing opportunitics for teachers
to share ideas, strategies, and
students.

Facilitating reflective practice

Whereas “providing a supportive
environment” requires changing
organizational characteristics,
principals “facilitate reflective
practice” in ways that more
proactively stimulate teachers to
study their teaching. Here are three
strategies that we observed.

1. Asking guestions

Principals ask challenging
questions that prompt teachers to
reflect on their practice. One teacher
noted that sometimes a simple
“Why?” from her principal is
enough: “If I haven’t done any
rescarch, I'm not going to be able
to present a valid argument.”™

Principals also ask guestions to
help resolve issues of school palicy
and practice. In one school, for
example, several teachers were
involved in a scheduling dispute.
The principal called them all
together and asked each
individually, “Did you get exactly
what you wanted last year? What
other time is good if you can’t get

this time?” Rather than imposing a
solution on teachers, this approach
places the responsibility for
developing solutions and resolving
conflicts upon those involved.

2. Critiquing by wandering
around

Peters and Waterman (1982)
popularized the concept of
“management by wandering
around” (p. 67). If principals are to
ask questions that facilitate
reflective practice, they need to
know what is occurring in teachers’
classrooms. “Wandering around”
helped our principals stay informed.
One teacher commented that her
principal was “cverywhere,” using
his visibility to interact with
teachers. “He really picks our
brains,” she said,

The principals in our study also
use their time in classrooms and
hallways to relearn the local context,
which increases both their
opportunities to ask questions and
their knowledge of what questions
to ask. While Weick (1982) has
argucd that the purpose of
management by wandering around
is to “remind people of central
visions and to assist them in
applying them to their own
activities,” our principals’
questions, by contrast, helped
teachers clarify personal visions,
which ultimately strengthens the
orgamizational vision,

While in some contexts the
frequent presence of the pnincipal in
classrooms might make teachers
uncomfortable, this was not the case
in the schools we observed. Teachers
interpreted the principals” presence
as a sign of support rather than as
an intrusion. As one teacher
commented, “That shows me he’s
interested in what’s going on in my
classroom ... in what I'm doing with
the kids.”

The most
extensive way in
which principals
provide alternative
frameworks is

by framing

ideas as
possibilities:
“Maybe you could
try this way; give it
a thought”
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Teaming expands
individual limits
by providing
opportunities

for teachers to
share ideas,
strategies, and
students

3. Challenging program
regularities

Knowledge of local context also
makes it possible for principals to
go beyond questioning to
challenging program regularitics.
For example, after observing two
reading classes—one ability-grouped
and the other for leamning disabled
students--a principal initiated a
conversation with teachers about
tracking and then issued a challenge:
“We're working in the same place.
Why don’t we bring two teachers
down [to join the two LD teachers],
keep these kids on task all of the
time, and we’ll get a lot further than
we are.” The result for students was
the alleviation of an exclusionary
tracking relationship, which has
been found to undermine social
aspirations and feelings of self-
worth (Oakes 1985).

In another instance, the
principal’s actions went beyond
challenging a program regularity.
When the principal came to the
school, she found a culture that
embraced corporal punishment. She
responded by prohibiting it:

“Mow that | look back on it, |
took the one piece of power
they had. The teachers said
the best thing about paddling
in the hall was that
everybody down the hall
heard it.... It was significant
when | asked them to put the
paddles away, because they
had no idea what they could
do to motivate kids in a
positive way. They had no
alternative.”

While the tendency might be to
criticize the principal’s autocratic
decision, when core values are at
stake, principals (or teachers) may
not have a choice other than to
respond in a manner compatible
with their core beliefs. In this case,
teachers responded by developing a

more humane discipline policy.

Enhancing possibility

Another type of behavior
through which principals promote
self-renewal is giving teachers the
opportunity to implement ideas and
programs. Principals in this study
enhance possibility by “providing
resources” in the form of moncy,
materials, time, and opportunity.

Teachers and principals have an
explicit understanding of the
relationship between resources and
self-renewal. As one principal
observed, “When | believe that
teachers know how to teach, then |
believe [ need to provide them what
they need to teach with.” Teachers
noted that rather than issuing a flat
“no” when money was not available,
the principal worked with them to
identify potential resources. It
forces you to sit down together to
talk about programs that you might
want to do if you could dream.”
explained one teacher.

According to teachers, funding
was frequently obtained through
grant writing. When they were
unsuceessful in obtaining grants,
schools would “find the money
somewhere.” Many schools
regularly look for funding from local
businesses and state incentives, or
they creatively administer the
regular school budget.

The “possibility thinking”
stimulated by grant-writing
appeared to be something that
principals consciously promote. One
teacher indicated that in her selection
interview, the principal had asked
her, “If T gave you $500 to spend in
the next 10 minutes, what would you
buy?" Afier giving the teacher an
opportunity to reply, the principal
had asked, “WNow I"'m telling vou 1
don’t have the money; how are you
going to get it anyway?”

One principal used a teaching
slot to which the school was entitled
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to restructure two elementary
teachers’ roles. As a result, they
could more extensively share their
special interest and expertise in
science and language arts by
working with students throughout
the school, while the new teacher
taught half-time in each of their
classrooms.

A focus on teachers and their
practice

Traditionally, principals have
been placed in hierarchical
domination over teachers, the
assumption being that hierarchical
superiority equals expertise
(Sergiovanni 1992). It logically
followed that it was the principal’s
responsibility to tell teachers how to
teach.

By contrast, principal behavior
in the self-renewing schools we
studied motivates teachers to
examine their teaching in order to
determine which practices are
appropriate. Dominant sources of
teaching expertise in these schools
shifted from principals and formal
research to teachers and their
practice. The role of principals
changed from  dispensing
information to facilitating processes
in which teachers could discover
knowledge.
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Explaining Right, Left or Whole:
A Dimension to Learner Analysis

Yeap Lay Leng

dentifying leamner characteristics

is a major consideration in most

instructional design models. The
common learner considerations are
age, grade level, socio-economic
background and entry competencies.
Currently one learner characteristic
considered crucial for pedagogical
decisions is that of learning styles
or preferences. The construct of
learning style is a combination of
environmental, emotional, socio-
logical, physical and psychological
factors (Dunn & Dunn, 1992a,
1992b). The psychological domain
of the construct can be termed
cognition which is related to the
roots of learning behaviour.
Cognitive variabilitics among
learners can inhibit or optimise their
learning. The learning style
construct can be manifested as an
individual's habitual, preferred and
stable patterns of behaviour in
relation to mental functioning like
perception and processing,
organisation, transformation,
classification, drawing inferences,
and interaction of information in the
learning environment. The emphasis
is on how students leam (processes)

and not on what they learn
(products). Studying individuals'
diversified mind qualities, referred
to as cognitive diversity, is a non
traditional approach of
individuality. Contrary to the
traditional cognitive measurement
by intelligence quotient (IQ), there
exists a horizontal dimension of
learner analysis which focuses on
cognitive dominance. This refers to
individuals' preferred mode of
learning and knowing when faced
with the need to solve a problem or
sclect a learming experience. It
reflects the relative efficiency and
predominance rather than an
absolute difference of a "better or
worse” dichotomy.

"Right, left, or whole” is about
the brain. Referred to as hemi-
sphericity and confirmed by the
science of neuropsychology,
individuals are able to process
information in two distinct
complementary modes. Many of our
specific mental abilities are

"....carried out, supported, and
coordinated predominantly in
one hemisphere of our dual
brain or the other. Speaking,
reading, writing, and thinking

with numbers are now known
to be carred out mostly in the
left hemisphere...while spatial
perception, geometry, mental
map-making and our ability to
rotate shapes in our mind are
performed predominantly in the
right hemisphere' (Herrmann,
1990, 11).

Psychologists began to redefine
and reconceptualise the hemispheric
differences in terms of the
processing of information rather
than in terms of the types of tasks.
The left hemisphere's strategy in
dealing with incoming information
is best characterised as analytic,
while the right hemisphere process
information in a holistic manner.
This analytic-holistic distinction has
been the most influential in moving
thinking about hemispehric differ-
ences away from the verbal-
nonverbal dichotomy (Levy, 1982;
Springer & Deutsch, 1985).

Perhaps the most well-known
idea that may benefit educators is
that of hemisphericity which is the
tendency of a person to use one side
of the brain to perceive and function
more than the other. Brain research
on brain-damaged and split-brain
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patients has enabled the prediction
of normal brain function. It also
confirms the existence of two
interacting systems, the right and left
hemispheres, each having its own
processing approach. Such research
is possible when split-brain patients
can respond to the senses of one
hemisphere at a time after a surgical
operation called commissurotomy.
Normal human brain processes
information simultaneously as a
whole brain. This 1s made possible
by a interconnector fibre called the
corpus callosum between the two
undamaged hemispheres of the
brain. Expeniments, psychological
tests and other forms of
measurement data from observable
behaviour in normal human brains
matched the picture of hemispheric
differcnces that emerged from
studies of brain-damaged and split-
brain patients.

Local Studies on Hemisphericity

Several Singapore research
studies related to hemisphernicity
were carmied out (Yeap, 1986, 1989;
Lau & Yeap, 1993; Lee, 1994).

Yeap (1989) looked into the five
dimensions of learning of 284
Secondary Two students categorised
into three achievement groups,
namely the high, average, and low.
The five dimensions were
environmental, emotional, socio-
logical, physical, and psychological
that could affect individuals'
academic achievement. OF the five
categories of learning factors, the
psychological domain in terms of
hemisphericity was the one factor
that distinctly distinguished the three
achievement groups of fourteen-year
old Singapore students. The high
achievers were very balanced or
whole in their processing of
information in contrast to the low
achievers where there was a great
difference between the right and left
brain tasks performances. In short,

with increasing achievement, there
was a smaller difference in the task
performances between the right and
left brain, vice versa. In short high
achievers, unlike the low achievers,
were balanced in both the night and
left brain tasks performances.

The continued interest of
educational research on ins-
tructional processes has now taken
a new turn. When students cannot
learn the way we teach them, then
we must teach them the way they
learn. The new orientation of
individuality has been towards
matching teaching styles to students’
learning styles.

The study by Lau & Yeap (1993)
was such a research. It was based
on an eclectic approach in brain
theories, applied psychology and
media research. More specifically,
the experimental study was
concerned with how media might be
used and managed in a manner to
produce desirable outcomes in the
learning of literature of a
Shakespearean drama text.

Apart from finding that cogrutive
matching of teaching and learning
styles resulted in increased
achievement, the study was more
concerned with the effects of
cognitive matching at the three levels
of cognition, namely recall,
interpretation, and application.
Cognitive matching was not crucial
for rote leamning at the recall stage.
A match was crucial at the higher
levels of cognitive processing,
namely at the interpretation and
application stages. A cognitive
match at these two levels saw a
significant diffference in students'
achievement in terms of students’
abilities to extract contextual
information based on the content of
the text; receiving what was being
communicated to them; understand-
ing the meaning of characters'
utterances; armiving at an interpret-
ation of characters' intentions; and

the ability to use abstractions, rules,
principles, and ideas.

One of the objectives of Lee's
study (1994) was the cognitive
profiling of 407 thirteen to fourteen
year old adolescent mathematics
achievers, The study aimed to
determine if there were distinct
differences or similarities in
hemiuspheric patterns of fourteen
year old mathematics achievers. The
findings identified the Iless
observable dimensions of individual
differences to explain why certain
students achieved highly in
mathematics, and why some were
having cognitive obstacles in the
learning of mathematics.

The "fear of mathematics"
exhibited by students, the high
attrition rates in mathematics, and
the growing concern to increase
mathematics achievement were
some reasons that prompted this
study. The findings would enable
teachers to provide instruction
around the students’ actual cognitive
learning processes appropriate o
mathematical concepts.

The results showed that high
mathematics achievers, compared to
the low achievers, were signifi-
cantly,

» more abstract than concrete in
perceiving information,

= more reflective in processing
information,

= more lefi-brained dominant.

The findings showed a
decreasing nght-brained dominance
with increasing mathematics
achievement. This could be expected
because mathematical problems at
secondary school level require
students to extract meaning from the
written question, then reason
analytically on how the information
can be transformed into an equation
to solve the problem through
mathematical symbaols. These
functions are characteristics of the
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With low achievers,
there might be a
need to deliberately
create a learning
environment where
teaching styles
match students'
learning styles in
terms of their
cerebral dominance

left hemisphere which is superior in
extracting meaning and hence
surpass the right hemisphere in the
derivation of meaning, Furthermore,
the left hemisphere is specialised for
understanding language communi-
cation such as words, while the right
hemisphere is most adept at
nonverbal understanding such as
drawing. So more left brained
dominant students should do better
in mathematics because language
cannot be separated from
mathematics in problem solving.

These evidences strongly
disputed the misconception that
normal brain students process
information with only one side of the
brain. Rather, a normal brain has a
different arousal of the two
hemispheres. Integration of the two
hermispheres does not mean equality.
As tasks change, the relative
importance of the two hemispheres
changes with the left being more
activated when verbal response is
required, and with the right being
activated when visual or spatial
response is reguired.

Implications

This newest element of the
learning style construct have great
potential to our understanding of
educational processes. Research in
neuroscience can provide new
analogies, generate educational
research in this ficld, suggest new
hypotheses and revise old theories,
Over speculation should be avoided
as educational problems may not be
evident in neurological research,

Studies, local or otherwise have
clearly demonstrated differential
information processing character-
istics among individual learners of
different age groups, subjects and
abilities. Individuals have their
preferred and typical modes of
perceiving, organising, reacting,
remembering and processing
information within their memory

structure, technically termed
"cognitive styles".

Learner analysis highlights
important pedagogic principles that
must be taken into consideration in
future curriculum design. Yet
diagnosing styles remain problem-
atic. This, in turn, can be the main
stumbling block to the widespread
practice of style diagnosis. The
problem remains related to
instrumentation. However well the
nstruments are validated, each style
instrument is only as reliable as the
purpose it 1s designed to serve.

Instrumentation is a hindrance
for the following reasons:

* nstruments are normed on non
local samples;

* some do not allow for self
scoring,

e scoring by the company takes
time because of the geographical
distance;
they can be costly;
immediate diagnosis for early
intcrvention is not possible; and

e they are not easily made
available because of copyright
laws.

In the light of problems
encountered with commercially
available instruments, self-
perceived diagnosis of learning
styles may have a place in the
diagnostic process. In certain
respects, there may be some
disagreement between self-perceived
and measured leaming styles. When
findings are gencrated for
development purposes, self-
perceived styles can provide
valuable insights where inferences
from commercial instruments are
not available. The unstable
personality traits at the early stages
of an individual's life would increase
the importance of the individual's
ability to diagnose his own style
(Yeap & Wong, 1992).
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Mahlios (1981) remarked that
teachers' behavioural specifics were
related to the cognitive orientation
of teachers who also have a
preferred way of perceiving and
processing information. It is then
reasonable to believe that teachers
will communicate subject matter to
students in ways that are most
compatible with their own cognitive
styles. Kuchinskas (1979) revealed
the significant impact teachers'
styles have on cverything and
everybody. If we recognise the key
role teachers play in the learning
process, then their cognitive styles
need to be closely examined in order
to determine the effects they have
on classroom activities which in turn
are influenced by curriculum,
instruction, interactions and, in
particular, the individuals' own
perception of how they process
information.

If a teacher instructs and
evaluates by his dominant style, this
will only benefit those students who
prefer to leamn in that mode. To
avoid shortchanging students and to
enable them to succeed, teachers
should expand their repertoire of
instruction to include a variety of
cognitive modes. The essence of
designing appropriate instructional
intervention hinges on teachers'
innovation to diversify students'
style preferences to one of style
flexibility in order to cope with
certain stylistic characteristics that
are consistently successful with
school learning tasks.

Teachers need to be aware and
be deliberately educated to detect
information processing styles in
order to gain better insight into the
varied psychological types of
information processing. Teachers
need to adjust to learner
characteristics to avoid conflicts
between the teachers' instructional
modes and the students' leaming
modes. Acquisition of knowledge

about cognition may enable teachers
to be sensitive to the cognitive styles
of others and avoid bull-dozing
students with their own teaching
styles. Instead, they should support
opportunitics to develop and utilise
activities that will broaden students
learning styles and to develop
specific learning activities and
instructional materials that can
reinforce each modality. The degree
to which teachers are able to develop
such activities, materials and
strategies may be crucial to the
ultimate success of the learning style
movement,

Conclusion

Cognitive testing gives a
qualitative picture of the cognitive
profile of a person's strengths,
weaknesses, and preferences.
Instead of the traditional vertical
dimension of who is worse on a
performance test, a horizontal
dimension of the relative
performance between the two
information process tasks 1is
available for comparison. Neither
the left nor the right hemispheres can
be claimed to be better or less able
than the other. Neither can one
conclude that a left brain dominant
student is more intelligent than a
right brain dominant student and
vice versa. They only differ in
functions as they are differently
aroused by the types of incoming
information. As people do not
process tasks in the same way, there
is a need to recognise and accept the
fact that there are two equally valid
methods of acting upon, processing,
perceiving and storing information,

In short, not all students process
information in the same way.,
Average achievers, but more so the
high achievers, would do well
academically regardless of the ways
learning tasks were introduced to
them as they were found to be more
balanced in the functioning of both

sides of the brain (Yeap, 1989). With
low achievers, there might be a need
to deliberately create a learning
environment where teaching styles
match students' learning styles in
terms of their cerebral dominance
(Lau & Yeap, 1993).

Some possible and realistic
problems can be encountered. The
findings of local research studies
provide a substantive framework for
educators to appreciate learning
styles as a non traditional approach
to look at leaming, mstruction and
classroom activities related to
learners' characteristics and
preferences. The findings of
research in the literature can be
utilised in terms of,

1) attempting to identify sets of
variables such as environmental,
sociological, emotional, physical
and psychological factors that
may determine whether students
find a lesson exciting or boring.

2) placing students in their
preferred learning environment.

3) removing obstacles that may
inhibit or demotivate learners.

4) developing matching method-
ologies and curricula that will
support, recinforce, and
complement students’ learning
style preferences.

3) recognising and realising the fact
that there is a horizontal
dimension instead of the
traditional vertical dimension to
compare the relative perform-
ance of students.

Learning style is not another
educational quest. Rather it is a
potential key to educational
improvement in that it provides
teachers, educators, textbook
writers, curriculum developers,
publishers, instructional designers
and educational administrators with
a "new look" at another dimension
of individuality, learning processes,
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classroom activities and curriculum
materials in relation to individuals'
cognitive dominance, learning
characteristics and preferences.
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Why Textbooks Can Baffle
Students--and How to Help

Isabel L. Beck and Margaret G, McKeown

of the events described in the

ollowing passage, you can
begin to understand how it feels to
be a fifth grader reading a social
studies text:

I:y{m have trouble making sense

"In 1367 Marain and the
settlements ended a seven-
yearwar with the Langurians
and Pitoks. As a result of
this war Languria was driven
out of East Bacol. Marain
would now rule Laman and
other lands that had
belonged to Languria. This
brought peace 1o the
Bacolian settlements. The
settlers no longer had to fear
attacks from Laman. The
Bacolians were happy to be
a part of Marainin 1367, Yet
a dozen years later, these
same people would be
fighting the Marish for
independence, or freedom
from United Marain's rule."

The above text was developed by
taking the following passage from
a fifth-grade social studies textbook
and replacing the agents and
locations with pseudonyms:

"In 1763 Britain and the
colonies ended a seven-year
war with the French and
Indians. As a result of this
war France was driven out
of Morth America. Britain
would now rule Canada and
other lands that had
belonged to France. This
brought peace to the
American colonies. The
colonists no longer had to
fear attacks from Canada.
The Americans were happy
to be a part of Britain in
1763. Yet a dozen years
later, these same people
would be fighting the British
for independence, or
freedom from Great Brilain's
rule.”

In the course of our research on
comprehension and leaming from
text, especially elementary social
studies textbooks, we presented the
second passage to hundreds of fifth-
grade students. Reading the
transcripts of students' recalls of the
passage revealed that many students
had enormous difficulty holding the
pieces together. Even though they
had studied the exploration and early
colonization of North America, their
familiarity with terms such as
"French," "Indians," and "Canada"
was not enough to hold together a
sparse, poorly connected historical
account.

Thus, for some students,
"French,” "British," "Canada,"” and
"Great Britain" are no more helpful
than "Langurians,” "Marish,"
"Laman " and "United Marain."

The extent of students’ confusion
about a seemingly mundane issue —
the names of agents and places —
was striking. Our observation is but
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Recent research in
reading reveals that
a reader must
interact, or engage,
with text
information in
order to truly
comprehend it

one example of how different a text
can appear to a mature reader and
to a young learner. Competent adult
readers construct meaning from
texts by filling in background
knowledge, making inferences, and
claborating statements to make them
meaningful. This interaction
usually proceeds so smoothly that a
skilled reader is barely aware that
certain information is not in the text
and does not realize the work it takes
to put that missing information
where it belongs.

Recent research in reading
reveals that a reader must interact,
or engage, with text information in
order to truly comprehend it;
meaning does not simply come forth
from the text. When readers engage
with a text, they draw inferences and
use knowledge to go beyond the
words and mentally create a model
of the situation being portrayed.

For the most part, students in cur
studies found it difficult to engage
with the textbook passages.
Consider a paragraph from the text
that 1s meant to convey the harshness
of the regulations that the British
imposed on the colonists after the
Boston Tea Party:

"The British were very angry!
Within a few months, they
passed what the colonists
called the Intolerable Acts.
Intolerable means 'unbear-
able.! These acts were
meant to punish the people
of Boston. The port of
Boston was closed. No seif-
govemment was allowed in
Massachusetts. British
troops had to be housed by
the Massachusetts colo-
nists.”

Many students' recalls of this
terse passage suggested that they did
not engage with the material, but
only picked up some isolated picces
of information. Matthew is suchan
example. When asked to summarize

the passage, he simply said, "It's
about people from Great Britain
[who] were very angry. . . There
was this new thing called the
intolerable act, and they didn't like
it. Then people from Massachusetts
put them in houses or something."

A few students, however,
demonstrated quite remarkable
engagement by elaborating on key
ideas, adding complexity, and going
beyond the information given.
Consider, for example, Becky, who
recalled the forced housing of
British troops in this way: "But this
is the really stinky part: The soldiers
had to live with the poor people who
weren't even getting any more food;
they had to like give up their bed,
give up some of their food, and still
keep the house warm."”

QUESTIONING THE
AUTHOR

Encouraging students to draw on
their own resources to engage with
what they read can greatly enrich
their interactions with textbooks.
Successful instructional efforts that
have taken this route have focused
on teaching specific reading
strategies, such as predicting,
rercading, and self-questioning—the
kinds of text interactions that mature
readers rely on to keep their
comprehension on track.

We have recently embarked ona
new approach that aims to
encourage students' engagement
with text. Rather than identifying
explicit strategies and having
students practice using each of them
individually, we set up a reading
situation designed to bring forth
readers’ natural tendency to search
for meaning.

The essence of our approach,
which we call Questioning the
Author, is to let students know that
what appears in a text is simply
someone's ideas written down, and
that "sometimes what someone is
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Encouraging
students to draw on
their own resources
to engage with
what they read can
greatly enrich their
interactions with
textbooks

thinking doesn't come across clearly
in the writing of it." So we ask
students to consider what ideas the
author is trying to convey: "What is
the author trying to say there?" "Is
that said clearly?" "Why is the
author telling us that? "How does
that connect?” Using these
questions, the teacher initiates
discussions, then elicits student
contributions and extends the
conversation as needed.

In classroom implementation of
Questioning the Author, talk about
text has changed from traditional
recitations of direct questions and
brief responses to cycles of
conversations in which student
comments build on each other to
construct meaning. Although the
teacher still plays the role of
discussion leader, the students'
participation has changed
dramatically.

Their contributions show the
formulation and elaboration of
ideas; their comments frequently
challenge the text and other students;
and they have a greater tendency to
initiate and questions bring up issues
that interest or puzzle them.

One example of a student-
initiated issue emerged out of a
discussion about the first settlers in
Hawaii. Students had just read a
textbook passage stating that these
early settlers brought food with them
and planted some of what they
brought. This idea prompted
Charles to wonder, given his prior
knowledge of what grows in Hawaii,
why it was necessary to bring food:

Charles:  They'll still have food,

because they have coconuts.

Students consider Charles'
comment and join in with their own
ideas in the following exchange:

Antonio:  But Charles, they might
not know that you can ear that.

Darleen: [ think they knew to ear
the coconuts, but because every
human being eats so much food,
they would need more.

Brandy: I think the reason they
brought the food and the plants is
maybhe they didn't know what was
on the island.

By asking students to give texts
a critical eye, Questioning the
Author offers students a concrete
way to experience the key to
successful comprehension, trans-
forming an author's ideas into a
reader's ideas.

Having students read to
determine whether or not ideas are
clearly presented is a potentially
powerful tool for encouraging
engagement with text.

Isabel L. Beck and Margaret G. .
McKeown are researchers at the

National Research Center on

Student Learning, University of

Pittsburgh.

This article is reprinted, with
permission, from the Newsletter of
the National Research Center on
Student Learning (Fall 1993, Vol.
1 No. 1). Copyright of this article
belongs to the National Research
Center on Student Learning.
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Where in the World are
the World-Class Standards?

Countries known for their outstanding

students have several practices in common;
clear, consistent, demanding public
education standards head the list

Lauren Resnick and Kate Nolan

current television ad
portrays a neatly dressed
yvoung girl walking into a

middle school classroom, a pile of
books cradled in her arms. With a
pleasant voice, the teacher calls roll.
The scene is genial and familiar,
until we notice that there is only one
long row of chairs, and that the
names being called are the names
of countries: "Taiwan, Korea,
Switzerland...." As the girl takes her
place in the very last seat, the teacher
intones ominously, "the United
States of America."

The ad expresses our national
concern over how well U.S. students
are doing in school. Readers of an
article on international standards
typically expect a similarly gloomy

perspective, buttressed with handy
charts comparing students from
around the world. Because the
international standing of U.S.
children is well-known, we will
spare you another such chart.
Instead, we want to look at countrics
known for producing high-
performing students to discover why
these school systems look so good
on the honor roll of nations.

Documents don't tell the story

At a recent forum on 21st
century education, a co-panclist
asked us to send him a copy of the
world-class standards in education.
We had to chuckle; would that it
were so easy! If world-class
standards were defined and

available in the local library's
reference section, researchers and
policymakers alike would make
frequent use of it. Unfortunately, no
such volume exists.

In 1993, when the New
Standards Project at the University
of Pittsburgh began its international
benchmarking efforts, we hoped to
collect and analyze the standards
documents of other countries. We
began by concentrating on
mathematics, thinking it might
suffer less from cultural differences
than do other areas.

The countries that interested us
fell into the following categories:

s those whose students perform
well on international tests (for
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example, France),

* those whose education systems
enjoy international esteem (for
example, the Netherlands),

¢ those with a federal structure
much like our own (for example,
Germany), and

e those representing major
economic competitors of the
United States (for example,

Japan).

We quickly discovered that
standards are not in neat volumes
on the shelves of education
ministries, but instead arise out of a
complex interaction of curriculums,
textbooks, exams, classroom
practice, and student work.

Moreover, when we sought to
compile a library of materials,
teachers, both at home and abroad,
warned us that documents alone
cannot tell the whole standards
story. After all, teachers do not teach
all and only what is in a textbook.
They advised us to (1) find out what
happens to kids who do NOT meet
the standards, and (2) look at student
work, which is where one really
finds out what is expected of
students.

We realized we had to answer six
important questions to get a clear
picture of world-class performance:

®* What is the structure of the
education systems in other
countries?

* What are students expected to
know and be able to do at key
junctures in their schooling
careers?

e What kinds of performances are
used to demonstrate competence?

* What counts as "good enough”
in these performances?

* What percentage of the students
is meeting the standards?

* What reform efforts are under
way or on the honizon?

The answers to these questions
were often fascinating, and, at times,
startling. For example, students in
France, Japan, and the Netherlands
have traditionally done very well on
international mathematics tests
(Educational Testing Service 1993,
McKnight et al. 1987). In addition,
international experts hold these
systems in high esteem. At first
glance, these systems differ
dramatically from one another, but
a closer look yields two important
lessons:

® There is more than one way to
help students achieve excellence.

* To successfully serve a large
number and variety of students,
schools must work as systems
whose parts are focused on
coherent, consistent, publicly
articulated goals.

Let's look at mathematics
education in Japan, France, and the
Netherlands.

Tracking: Results are mixed

Historically, U.S. schools were
among the first to provide secondary
schooling for all students. Many
argue that this is why the United
States fares poorly in international
comparisons: while we are
committed to the education of all
children, other countries practice
strict ability tracking that creams off
the best students. Hence, our
average students are compared with
their best students.

In fact, our research shows that
things arc no longer that simple.
Other developed nations have
caught up with and even surpassed
us in terms of retaining students
throughout the years of secondary
schooling (Centre for Educational
Research and Innovation 1993).
Further, tracking practices do not
correlate in any straightforward way
with high performance inter-

nationally. In such comparisons,
tracking and achievement appear to
be independent of one another.

In practice, U.S. students are
often tracked into classes for the
gifted and talented, vocational
education, and the like. On the other
hand, those systems in which
students outperform ours include
both highly tracked and highly
untracked systems.

Tracking is common in the
Netherlands, where secondary
school students elect one of four
levels of study based on both their
career goals and their past
experience in school. French
students are untracked through age
13; thereafter, about 85 percent of
students are in a single track. In
Japan, there 15 no tracking
throughout the years of compulsory

Setting clear,
consistent,
demanding, public
standards helps
students perform
well
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schooling.

In other words, tracking and
education's availability to the whole
populace cannot by themselves
explain away the poor performance
of U.S. students on international
tests. We have, however, learned
some important lessons while
examining tracking,

JAPAN. Japanese schools prefer
heterogeneous grouping because it
seems to produce higher
performance all around: High
performing students actually learn
more, it is argued, by serving as
tutors to their classmates. Further,
a central focus of Japanese schools
is to help form the moral and cultural
character of studemnts. High
performance is valued because it
contributes to the well-being of the
group. In school, this means that
students see their own excellence as
compronised by another student's
failure! One of the standards for all
Japanese students, then, is to be a
contributing member of an effective
work group.(1)

THE NETHERLANDS. Track-
ing in the Netherlands is not
determined by achievemnent tests,
which are a predominant means of
sorting students in the United States.
In fact, achievement tests are not
used in the Netherlands, Instead,
secondary students, in consultation
with parents, teachers, and--
sometimes--school administrators,
choose the track that is most
appropriate for them.

The major factor in the student's
choice of track is his or her career
goals, because each of the four
tracks in Dutch secondary schools
leads to a broad set of careers and
levels of specialization. Further,
throughout the first two vears of
secondary school, and in some cases
beyond that, students may switch
tracks if their goals change. Early

on, then, Dutch students have a clear
sense that their studies are directly
connected with life after school.

A defining characteristic of
tracking in Dutch schools is that
ALL students are expected to
perform well. Mathematics exams
at the conclusion of high school are
a case in point: Although students
who intend to go on to a university
are asked to perform at a more
sophisticated level than those who
wish to enter the work force, the
latter group faces very difficult
exams. These exams involve
complex applications of algebra and
geometry. Students are also
expected to show how they arrived
at their answers; there is more than
one right way. Dutch educators have
been developing a mathematics
program geared to helping all
students perform well.

The Dutch approach contrasts
sharply with that used in the United
States today, where educators are
hotly debating the relationship
between tracking and achievement.
Some argue that tracking results in
a weak curriculum for students
whose work has been weak in the
past; others argue that a failure to
track means holding back highly
motivated students, forcing them
into heterogencous groups with a
dumbed-down curriculum.

Curriculums: Common goals are
crucial

Many countries whose schools
have achieved academic excellence
have a national curriculum, Many
educators maintain that a single
curriculum naturally leads to high
performance, but the fact that the
United States values local control
of schools precludes such a national
curriculum, This argument would
haveus throw in the towel regarding
raising achievement.

Qur research has shown that
national curriculums are a diverse

Exams that call for
complex,
demanding tasks
can be given to a
wide range of
students, perhaps
to all students
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group of documents. Some express
the educational philosophy or
traditions of the country, while
others concentrate on prevailing
cultural needs. Some describe
teaching strategies or content
considered important. Most are very
sketchy. They do not detail lesson
plans that mandate uniform
classroom practice throughout the
country,

In Japan, for example, the
curriculum includes brief objectives
for each grade and content level, and
a few specific items that should be
mastered. Teachers must and do go
far beyond the guidelines. The same
is true in France and in the
Netherlands.

Still, a centrally articulated set
of goals, even if vaguely stated,
plays important roles: It organizes
the development of exams and
curriculums, informs textbook
writing, and determines the direction
of teacher training. As a result, high-
stakes exams, texts, curriculums,
and lesson plans do not work at
cross-purposes. When all parties
involved in these diverse activities
have their eves on the same set of
goals, students get a consistent
message about what they should
know to be well educated.

FRANCE. France offers the
clearest example of this convergence
of goals. In texts and exams, the
influence of the national curriculum
is obvious. For example, a French
math text for 16-year-olds begins by
spelling out the national curriculum
for the year so that all 16-year-olds
know what they are expected to
study. The book's similar table of
contents shows that the text
developers  referred to  the
curriculum. Morcover, the text
makes frequent references to math
exams the regional school districts
have given in the past. Students
practice on these exams to help them

prepare for the exam they will face;
they know where to concentrate to
meet the standard,

One could draw a tempting but
fallacious inference from these
examples. Can simply having a
coherent system of curriculums,
texts, and exams produce excellent
student performance? In fact,
coherence is not enough; Sweden
offers the counter-example,

SWEDEN. As in France, the
Swedish national curriculum
strongly influences texts and exams,
giving students a clear message
about what is expected. Still, the
mathematics exam for Swedish 16-
year-olds shows that a clear
message, too, can set a low standard.
Unlike its Dutch counterpart, the
Swedish exam does not ask for
complex mathematical reasoning,
but focuses instead on relatively
low-skill computation. The lesson
here: Unless coherent schooling
clements set high academic
standards, we can't expect student
achievement to rise.

Exams: Upholding standards

To understand how certain
systems produce excellence, we also
must find out how students
demonstrate what they know and
can do. Many countries give an
exam at the end of compulsory
schooling, at about age 16, and that
exam often is the last measure we
have of how ALL students are
performing. After this point, not all
students are expected to work to
high standards.

FRANCE. In France, virtually all
students attempt to qualify for the
BREVET ecertificate at the end of
middle school, and more than 75
percent succeed, This qualification
is awarded on two bases: final
exams in several subjects, and
classroom teachers' continuous

assessment during the last two
years. The exams differ among the
country's 27 regional school
districts, but multiple choice is
virtually unknown. Students must
write essays, argue for positions,
and solve problems while giving
evidence of their reasoning. Texts
and curriculums support these
practices. This means that students
can prepare for the BREVET,
because it reflects the very same
skills and knowledge they have been
honing in school.

THE NETHERLANDS. In the
Netherlands, all students take high
school leaving exams. The final
grade is the average of the exam's
two parts: one generated nationally,
the other compiled by the school.
Dutch schools have four tracks and
give four corresponding national
exams in most subjects. As in
France, multiple-choice and short-
answer questions arc rare,

U.S. teachers often marvel at
these exams that require a lot of
writing. "How are they praded?”
they want to know. Obviously, with
few exceptions, machine grading is
impossible. By and large, teachers
do it. If selected as graders, they are
cither freed from other duties for a
time, paid a stipend, or both. To be
sure grades are given fairly across
regions, all scorers receive scoring
guides, and auditors check a random
sample of scores.

GERMANY. In Hessen, Germany,
however, teachers both compile and
grade the exam for their own
students, When questioned about the
possibility of teachers artificially
inflating grades or helping their
students cheat, one university
professor seemed puzzled. "Why
would they cheat,” she asked us,
"when they are professionals who
care about their work?" This trust
in and respect for teachers as
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professionals is common in
countries whose students are noted

for excellence.

What we've learned

These shared practices and
common threads among apparently
very different approaches to
education teach important lessons:

e Setting clear, consistent,
demanding, public standards
helps students perform well.

® Tracking and grouping practices
must make sense in the culture
of the school and for both the
student's and community's future
goals.

o Exams should test what students
have been asked to learnm,
preferably in the same ways they
must perform in class.

e Exams that call for complex,
demanding tasks can be given to
a wide range of students, perhaps
to all students.

» As the front-line professionals in
the education process, teachers
should have much to say about
what goes into exams and how
they are graded.

None of these results is
surprising. They represent what
good teachers in good programs
with hard-working students have
always done. For the New Standards
Project, the good news from
international comparisons is that it
is possible to set high standards and
expect all students to work to
achieve them.

One caveat is in order: The route
to high performance is not
necessarily to simply implement the
good practices of other countries.
When we aim for world-class
standards, we are not aiming at a
target that is standing still and
waiting for us. Far from it.

Concerns about preparing

students for the challenges of work
and community in the 21st century
are not unique to the United States.
The Netherlands continues to stress
the development of improved
mathematics curriculums as a
national priority. Around the world,
schools are seeking to improve the
technological abilities of all
students.

Sweden and France are piloting
creative means for teaching children
of immigrants. All over the world,
in fact, educators are working to
improve school services to
traditionally marginalized groups,
including children from low-income
families and girls of all economic
classes. Issues of equity, or the
performance of language, racial,
and ethnic minorties are not unique
to the United States.

The challenge for the United
States is to create a national agenda
of excellence that can raise the
performance of all students without
creating a national exam or
curriculum. Each community must
adapt the agenda in unique ways that
nonetheless work in unison.

The image of a symphony comes
to mind: each instrument has its own
score, its own qualities, its own
goals, but the scores must
harmonize if a satisfying
performance is to result. Just so with
state and local reforms: they must
and will vary in ways that make
sense to local schools and
communities. But they must also
share a common vision of the high
performance we must expect from
all students.

(1) For more on Japanese
attitudes toward ability, effort, and
grouping, see H. W. Stevenson and
J. W. Stigler, (1992), The Learning
Gap (New York: Summit Books),
K. Okamoto, (1992), Education of
the Rising Sun, (Tokyo: Monbusho);

H. W. Stevenson, C. Chen, and §.
Lee, (1993), "Motivation and
Achievement of Gifted Children in
East Asia and the United States,”
Journal for the Education of the
Gifted 16, 3: 223-250.
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Transforming Ideas for Teaching
and Learning Mathematics

Office of Educational Research & Improvement

Background

"State of the art" is a goal that every
school mathematics program in the
United States would say it strives
for. It is a goal owed our children
and it is attainable. State of the art
depends upon curniculum reform. In
the current national curriculum
reform movement, initiated by the
National Council of Teachers of
Mathematics and supported at all
levels by those involved with
mathematics education, it is
particularly exciting to be engaged
in transforming mathematics
teaching and learning to reach the
state of the art,

Major curriculum reform is not
new in the field of school
mathematics. The last such reform
was the "new math" of the late 19505
and 1960s which emphasized the
unifying mathematical concepts of
logic and set theory. For a variety
of reasons the new math did not
receive widespread acceptance.
Specifically, it did not pay close
attention to how students learn and
what they are capable of learning at

different ages. It also did not
address what teachers know about
mathematics and pedagogy or how
they can best enhance their own
knowledge.

The new math was followed by
the "back to basics" movement
which emphasized rote memon-
zation of arithmetic facts and the
learning of paper-and-pencil
algorithms. The current reform
movement grew out of the inability
of the back to basics movement to
address key issues, including

* Neglect of higher order thinking
and problem-solving skills;

¢ Disquieting findings about
American students in recent
international studies on
mathematics achievement,
despite the retum to basics;

¢ Changing mathematical skills
needed in the work foree;

* New research findings on
teaching and learning
mathematics; and

* The mushrooming of nexpensive
calculators and computers.

In an effort to systematically
address these issues the National
Council of Teachers of Mathematics
(NCTM) established in 1986 the
Commission on Standards for
School Mathematics. This com-
mussion comprised a cross section
of mathematics educators, including
classroom teachers, supervisors,
educational researchers, teacher
educators, university math-
ematicians, and PTA repre-
sentatives. Over the next three
years, the commission developed a
document, Curriculum and
Evaluation Standards for School
Mathematics (NCTM, 1989), which
incorporates the suggestions of the
mathematics community and is now
accepted as the world class
standards for mathematics. By a
similar process, NCTM also
developed the Professional
Standards for Teaching Math-
ematics (NCTM, 1991). Both sets
of standards have been endorsed by
groups representing the mathematics
community from kindergarten
through graduate school, as well as
by many other groups with a stake
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in mathematics education. The new
standards imply fundamental shifts
in the teaching and learning of
mathematics toward a classroom
environment that promotes the
development of every student's
capability. To create such an
environment, the NCTM
recommends five major shifts:

e toward classrooms  as
mathematical communities--
away from classrooms as simply
a collection of individuals;

¢ toward logic and mathematical
evidence as verification--away
from the teacher as the sole
authority for right answers;

* toward mathematical reasoning-
-away from merely memorizing
procedures;

» toward conjecturing, inventing,
and problem solving--away from
an emphasis on mechanistic
answer-finding; and

» toward connecting mathematics,
its ideas, and its applications--
away from treating mathematics
as a body of isolated concepts
and procedures.

(National Council of Teachers of
Mathematics 1991, p. 3.)

In addition, NCTM recommends
a shift in the early years away from
emphasis on the formal, abstract
representation of concepts toward
their introduction via manipulatives,
experiments, and computer simula-
tion.

These shifts make it essential for
teachers to acquire new math-
ematical and pedagogical know-
ledge. But at a more fundamental
level they require changes in many
teachers' and parents' beliefs about
the nature of mathematics and how
it can best be taught and learned.
The U.S. Department of Education
has identified 10 ideas for
transforming mathematics teaching
and learning that are backed up by

research or by promising practical
experience. These ideas are intend-
ed to be useful to teachers--the key
agents in the transformation
process--for making the funda-
mental changes needed to help every
student realize his or her
mathematical potential.

This document is also addressed
to parents and school administrators
who share with teachers the common

goal of educating children for .

excellence. Toward this end they
can and must support teachers in
their endeavors to transform the
tcaching and learning of math-
ematics to state of the art.

All students can and must learn
mathematics, which should serve as
a "pump,” not a "filter."

Myth: Learning mathematics
requires special ability, which
most students do not have.

Reality: Only in the United
States do people believe
that learning mathematics
depends on special ability.
In other countries, students,
parents, and teachers all
expect that most students
can master mathematics if
only they work hard enough.
The record of accom-
plishment in these countries-
-and in some intervention
programs in the United
States--shows that most
students can learn much
more mathematics than is
commonly assumed in this
country.
(Mathematical Sciences
FEducation Board 1989,p, 10)

The idea that all students can and
must leam mathematics means that
the study of mathematics, by serving
as a pump-—an access to success—
can transform the learning of the
general population.

All students must have the
opportunity to learn
mathematics.

In the past it was assumed that
problem-solving ability was tied to
the ability to perform paper-and-
pencil calculations. Years of
teachers' and students' time were
spent trying to remediate children
who lacked this ability. The
emphasis on remediation was based
on the premise that mathematics is
linear andhierarchical and must be
taught in a prescribed order—rote
skills first, problem solving later.
But research shows that repeating
the same uninteresting tasks in the
same unimaginative way 1s not
effective. Students learn best when
they areintellectually challenged so
that they are motivated to fill in
mathematical gaps when necessary.
The teacher's role is to provide
stimulating problems and
environment to motivate math-
ematical learning. In fact, research
points out that certain teaching
strategics can help all students
develop "mathematical power."
Providing students with real-life
problems to investigate is just one
strategy for helping them develop an
understanding of the mathematical
concepts that underlie a variety of
problems.

Tracking, on the other hand,
when it is used to filter students out
of mathematics, is antithetical to the
development of mathematical
power: little learning is expected of
students in lower tracks and, as a
result, they produce little and lose
the opportunity to work in
mathematics-related occupations;
teachers of these tracks often feel
like second-class citizens too and
lose their enthusiasm and creativity
over the years; tracking fosters an
elitism that contributes to the
underrepresentation of women and
non-Asian minorities in math-
ematics fields and careers that rely
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Just as the printing
press made
calligraphy obsolete
as a common
writing tool while,
at the same time, it
increased the need
for people to read
and write, so too
technology is
making pen-and-
pencil calculations
obsolete while, at
the same time,
increasing the need
for people to model
and solve complex
problems

on a solid mathematics background,
and tracking is a poor substitute for
implementing a wide variety of the
enrichment activities at the pre-high
school level and of mathematics
courses at the high school level,
including advanced placement
courses, that can stimulate the
quickest students to greater
achievement.

All schoel mathematics courses
should be of high quality and
challenge all students to high
achievement. Parents and students
must be shown that achievement in
mathematics does not depend on an
accident of birth such as innate
talent, but that it is attainable
through hard work--the same way
all skills are successfully accessed.

Teachers need to listen to
students and to incorporate into
their instruction what they learn
from listening.

The first several years of
teaching | really was into
"This is the section of the
book that we're doing today,
and here's the practice
problems, and now we'll go
over homework, and then I'll
teach you how to do it, then
you'll practice, and then
you'll have some to try
before you go home,” and
that kind of thing. |1teach
very differently now.

(Middle school teacher Becky
Wickham as quoted in
Philipp et al. 1992, p. 30)

Teachers who listen to students,
and who plan instruction based on
what they learn from listening,
transform student learning. For
example, two children may arrive at
the same solution of a problem but
with different strategies. These
strategies may reflect different levels
of understanding and suggest

different follow-up activities.
Moreover, teachers who listen
carefully to students' mathematical
explanations often find that their
students know a great deal of
mathematics at an informal level.
By building upon this informal
knowledge, teachers can help their
students construct more sophis-
ticated concepts.

Effective teachers listen carefully
to how students go about solving
problems. They know their students’
mathematical strengths and
weaknesses and they can develop a
teaching strategy based on this
understanding. Research shows that
when teachers act upon their
knowledge of student thinking, their
beliefs about learning and
instruction, their classroom
practices and, most importantly,
their students' learning and beliefs
can be affected profoundly.

Students learn mathematics best
when they construct their own
mathematical understanding.

Ms. M.:  "The African Elephant
ate 37 peanuts. The Indian
elephant ate 43 pearuts. How many
fewer peanuts did the African
elephant eat than the Indian
Elephant?”

Ms. M.: "Got it? How many fewer
did the African elephant Eat..?"
Ubank: "“Six.”

Ms. M.:  "Does everyone agree
with that? . . . How did you figure
it out, Ubank?"

Ubank:  "Well, I had 43 here
(pushing out 4 stacks of ten cubes
and 3 additional cubes joined
together), and I had 37 here
(pushing out 3 stacks of ten cubes
and a stack of 7). I put 30 on top
of these 30. I look 3, and I put them
here. There were 4 left, so I 1ook 4
aff. and there were 6 left. . "

Ms. M.: "Did he do it a good way?
... Did anyone do it a different
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way?"
Marci: "I took 37, and | needed
43. So I counted up 3 more. That
was 40. Then I took 3 more to 43."
Ms. M.: "Good Does her way
work well? . . . It sure does. Did
anybody do it differently?”
{Carpenter and Fennema 1992,
pp. 462-463)

Students who construct their
own mathematical understanding
transform their mathematical
potential. It takes courage to begin
using the "constructivist” approach
in the classroom, but the rewards
can be great. Teachers often start
with an expenment--a somewhat ill-
defined but interesting mathematical
problem or application for students
to solve. They resist pleas to solve
the problem for their students. They
often find that their best students
resist the change in teaching and
learning at first—afler all, the best
students have succeeded in the old
mode, even if they found the
mathematics boring. The teachers
give the experiment time to succeed.

One of the most difficult shifts
for teachers is to relinquish their role
of keeper of "the right answer." As
students grapple with constructing
their own knowledge, they may ask
questions that the teacher cannot
answer. They may go down
mathematical paths that their
teacher had not trod. They may
devise algorithms that are unknown
to their teacher. Teachers too need
to construct their own mathematical
and pedagogical knowledge. As
teachers become learners they model
the mathematical behavior they
expect of their students.

Teachers must assume a new role
if students are to construct their own
mathematical wunderstanding.
Rather than just being the
information  givers--pouring
mathematical knowledge into the
student's head--teachers must

provide stimulating mathematical
problem situations that encourage
mathematical learning. Students
must change from being passive
recipients to becoming active
seekers of knowledge. Students
must also leam to verify their own
mathematical knowledge.

Students need to learn more and
different types of mathematics.

It is now possible to execute
almest all of the
mathematical technigues
taught from kindergarien

through the first two years of
college on hand-held
calculators.

(Mathematical Sciences
Education Board 1990, p. 2)

The need for a work force
equipped with more and different
mathematical concepts is trans-
forming the mathematics curri-
culum. Nonroutine problems rarely
involve ideas from just one part of
mathematics. Just as the printing
press made calligraphy obsolete as
a common writing tool while, at the
same time, it increased the need for
people to read and write, so too
technology is making pen-and-
pencil calculations obsolete while,
at the same time, increasing the need
for people to model and solve
complex problems. Thus the
curriculum at all grade levels needs
to include geometry and mea-
surement, probability and statistics,
pre-algebra or algebra, patterns,
relations, functions, and discrete
mathematics.

This suggested curnicular reform
is not as radical as it first appears.
Many countries have used an
integrated curriculum successfully
for years, and teachers across the
United States have already begun to
develop instructional units based on
problem situations that involve a
variety of mathematical content

areas and that may take two to five
weeks to investigate,

Some teachers worry that
teaching more and different types of
mathematics will crowd the
mathematics curriculum. Construc-
ting one's own mathematical
understanding and solving complex
mathematical problems and
applications are very time
consuming. It may not be possible
to cover the same ground using this
approach as one would using the
lecture method. Yet research
indicates that the mathematical
understanding students construct
themselves is deep and enduring--
that students taught this way can
score as well as their peers on low-
level mathematics skill items and
better on problem-solving and
conceptual items. Orchestrating the
major mathematical concepts that
students should understand and
¢liminating from deep coverage
those items of less importance are
difficult new roles for teachers.

Mathematical discussion should
be a daily part of classroom
activity.

If a child asks you if this
answer is right, and you say
yes, you've robbed him of
the real learning. It's a
question of when you say
good, not if you say it. Once
you've probed for under-
standing, and you're sure
that the child knows, then to
say, "You've convinced me,
that's terrific, what you said
really made sense io me.
Why don't you share it with
the rest of the class?" But
I'd wait until the last moment
when I'm really sure that the
child really knows it.
(Ball and Wilcox 1989, p. 15)

Mathematical discourse
transforms student learning. In
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offering praise too quickly teachers
sometimes lose the opportunity for
productive mathematical discuss-
ions, a key ingredient for building
mathematical power. The lecture
mode of instruction also discourages
mathematical discourse in the
classroom. Recent research shows
that classrooms where students
engage in a rich mathematical dialog
with their peers as well as with their
teachers are effective learning
environments. Students need to be
actively involved in questioning,
conjecturing, defining, and
explaining,

Teachers can shape the
classroom environment to encourage
mathematical discussion. They can
encourage the participation of all
students by valuing each student's
contribution, by reducing the risk of
ridicule for being wrong, by
encouraging honest disagreement,
and by making sure that all students
are included in the discussion.
Mathematical discussion that is
rigorous but open minded should be
a regular and valued part of
classroom activity.

When teachers openly discuss
their own mathematical thinking and
demonstrate the process by which
they solved a problem, they
encourage this active mathematical
behavior in their students. Teachers
cannot expect students to tackle
difficult mathematical problems, to
discuss, question, define, and
conjecture if they do not do so
themselves. They cannot expect
students to be curious and excited
about mathematics unless they are.

Teachers need to become
"informed guides" to the
learner.

Within the short space of
these few minutes of
classroom time, | faced a
series of issues: how to get

and maintain all my studenis'
engagement, how to make
sense of what Sean and Riba
[students] were thinking, how
to help them move toward
appropriate and connected
understandings of fractions.
From moment to moment |
was having to consider
whether to praise, explain,
solicit others' ideas, let an
issue grow, or even stir up
trouble in order to press on
a crucial mathematical point.
Day after day in my
classroom, students say
things | had never
considered. Day after day
they have trouble with ideas
| used to think were simple.
And day after day, these
eight-year-olds caich me off
guard with what captures
their interest and what they
reach for.
(Ball 1992, pp. 14-15)

Teachers who "guide" rather than
*tell" transform student learning.
The role of informed guide is much
more difficult to assume than that
of the lecturer. As teachers focus
more on guiding their students'
learning they need to know more
mathematics. According to the
Mathematical Association of
America's A Call for Change.

Teachers need to recognize
the relationship between
what they teach and what is
taught at other levels of
school mathematics. They
need, for example, to
understand the close parallel
among the development of
integer arithmetic in the
elementary grades, the
algebra of polynomials in the
middle and early high school
curriculum, and the ideas of
number systems explored
later in high school. . . . They
should explore the
relationships  between
geometry and algebra and

the use of one to investigate
the other.

(Leitzel 1991, p.3)

Case studies indicate that
teachers who have a good
background in mathematics also add
a richness to their lessons, involve
students extensively in mathematical
dialog, and capitalize on students'
questions and discussions to weave
and extend mathematical
relationships. Such teachers guide
their students te discover
mathematical concepts and
procedures. They do not list
definitions and step-by-step
procedures for students to memorize
without understanding their meaning
and function. Research indicates
that classroom behavior is affected
by an interplay among teachers'
general and content-specific
knowledge of mathematics, their
understanding of how children think
about mathematics, and their beliefs
about mathematics and about how
children learn it.

Calculators, computers, and
related technology can be
effective tools in the teaching and
learning of mathematics.

Failure to introduce and to
use calculators and
computers in school creates
a needless barrier between
what is happening in
students’ everyday lives and
what they are being taught
in school... For mathematics
education {o remain viable in
the future, it must include a
major role for the computer
now.
(Shane and Tabler 1981, p. 107)

Calculators, computers, and
related technology used as tools in
the teaching and learning of
mathematics transform the leamer
from calculator to critical thinker.
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Technology implies a shift from
using brain power for computational
tasks to using brain power to think
critically, to communicate clearly, to
solve mathematical problems, and
to apply mathematics to complex
scientific and social problems,
Research shows that the proper use
of calculators and computers can in
fact enhance mathematics learning
at all stages. Calculators and
computers can take the drudgery out
of mathematics by handling routine
arithmetic and algebraic cal-
culations, freeing the learner to
concentrate on the problem that
requires such calculations.
Calculators and computers can be
used to illustrate mathematical
concepts graphically and this kind
of visual representation can help
understanding. Computers can
simulate a variety of modeling
options, freeing the learner to
determine the most appropriate
model to use in a given application.

The continual development of
new technology--graphing cal-
culators; computer-based explora-
tory tools such as spreadsheets,
LOGO, the Geometric Supposer,
and the Geometers' Sketch Pad; and
hypermedia-requires teachers to
continually  enhance their
technological skills. Professional
mathematics and computer science
education journals and inservice
workshops can help provide this
enhancement for. more effective
mathematics teaching and learning.

Students need shared learning
experiences

Steven Kirsner [interviewer]:
What's that been like to work in
groups instead of what you're used
to?

Penclope [sophomore, special
education student, referring to her
first opportunity to study
meaningful mathematics]; Well,
first of all, when I worked in, when

I didn't work in groups, it was
harder to get to know people. It
was hard to do math because the
people who know how to do it we
could learn from each other’s ideas.
But we didn't do it over there. We
just worked separate and we
actually didn't learn practically
anything but what we learned from
the teacher. Here we learn from
everyhody We learn how they do
it, how they understand it and we
share our ideas with each other.
(Kirsner and Bethell 1992,

pp- 17-18)

Cooperative learning transforms
the teaching and learning of
mathematics to model the work
force environment. In the work
force, teams of people collaborate
to solve difficult problems. The
expertise of each team member adds
a dimension to the solution process.
Students need to learn to work
cooperatively, too. Students working
together help each other learn.
Together, students can often tackie
challenging situations that would be
beyond the capacities of the
individuals who comprise the group.
The group situation can motivate
students and stimulate mathematical
discussion, thus helping each
student realize her or his own
potential.

In order for this group process
to work effectively, the teacher must
carefully prepare the learning
environment. Problems presented to
the group should be too difficult or
too complex for one child to solve
alone. The problems should also
pique the group's interest and
curiosity. The teacher must ensure
that all children participate in the
group work and learn cooperative
skills, Teachers themselves may
need inservice education in using
cooperative learning strategies so
they can successfully implement
them in the classroom.

Research indicates several
positive effects of cooperative
learning in mathematics education.
When coupled with individuoal
accountability, cooperative learning
leads to greater academic
achievement. Cooperative learning
also can increase the self-esteem and
self-confidence of the learners and
lead to positive intergroup relations-
-including cross-racial and cross-
cultural friendships and social
acceptance of mainstreamed
children—and greater ability to use
social skills.

Curricular and pedagogical
change in mathematics cannot
occur without accompanying
change in student assessment.

Through assessment, a
better understanding should
be obtained of how students
are relating mathematical
ideas to each other and if
they are building an
integraled notion of
mathematics ... Making sure
that assessment is integral
to instruction should mean
that the information obiained
is directly useful for guiding
instruction. In short, good
assessment is good
instruction.

(Webb and Briars 1990, p. 117)

Curricular and pedagogical
changes in mathematics must
transform how students are
assessed. As mathematics curricula
and pedagogy are changed, the
instruments for measuring student
achievement must also be changed.
It is not fair to students, teachers,
or school districts to be measured
by outdated standards.

The majority of standardized
tests our children take are still overly
reliant on multiple choice items that
measure predominantly low-level
mathematics skills. Although they
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are beginning to reflect the changes
in mathematics teaching and
learning, these tests include few
types of questions that require higher
order problem-solving skills.
School districts should analyze
standardized tests and use the test
that most closely assesses
meaningful standards that are in
place, such as the NCTM standards.

Researchers are developing
alternative assessment tools that
both measure student achicvement
and promote learning. Performance
assessment, student interviews,
group project reports, and portfolios
are a few in the wide range of new
assessment tools that researchers are
investigating and teachers are
beginning to use,

Lasting change takes broad
support

It costs state legislators and
bureaucrats relatively little to
fashion a new instructional
policy that calls for novel
sorts of classroom work.
These officials can easily
ignore the pedagogical past,
for they do not work in
classrooms, and they bear
little direct responsibility for
what is done in localities--
even if it is done partly at
their insistence. However,
teachers and students
cannot ignore the peda-
gogical past, because it is
their past. |If instructional
changes are to be made,
they must make them. And
changing one's teaching is
not like changing one's
socks. Teachers construct
their practices gradually, out
of their experience as
students, their professional
education, and their
previous encounters with
policies designed to change
their practice. Teaching is

a way of knowing, of seeing,
and of being.
(Cohen and Ball 1990, p. 163)

Broad support from the
educational community is needed to
advance the reform effort and
transform it to state of the art.
Teachers willing to risk making the
recommended shifts in classroom
practices are at the forefront of the
reform in teaching and learning
mathematics. Yet systematic change
cannot occur unless the members of
the learning team—students, parents,
school administrators, and
policymakers--are also key
participants in the process. Past
reform efforts have died out because
the whole learning team was not
involved. The rationale for
changing mathematics teaching and
learning and plans for implementing
the changes should be disseminated
to all of these groups. The learning
team needs to be involved in the
construction of the new school
mathematics environment.

Although research on the current
reform movement in mathematics is
ongoing and as yet incomplete,
several components of the reform's
success have emerged. It is evident
that teachers cannot accomplish it
alone. A coordinated school-based
reform effort guided by world class
standards in mathematics is
necessary to  transform  the
mathematics curriculum, teaching
methods, and student assessment.
The reform's success will also
depend on the availability of greater
opportunities for all students to leam
mathematics and to use new
technology. In addition, since the
reform movement asks much of
teachers, extensive and continuous
staff development is needed. This
includes courses in content to
develop new and deeper knowledge
of mathematics, in skills for

menting cooperative learning, and in
working with diverse student
populations.

In the end, the appropriate
organizational structures must be in
place to support the professional
cooperation, planning, and school
governance that in turn promote risk
taking and reform and lead to a new
state of the art in mathematics.

References

Ball, D.L. Implementing the NCTM
Standards: Hopes and Hurdles
(Issue Paper 92-2). East Lansing,
MI: National Center for Research
on Teacher Leamning, 1992.

Ball, D.L., and 5.K. Wilcox.
Inservice Teacher Education in
Mathematics: Examining the
Interaction of Context and
Content (Rescarch Report 89-3).
East Lansing, MI: National Center
for Research on Teacher
Education, 1989,

Carpenter, TP, and E. Fennema.
"Cognitively Guided Instruction:
Building on the Knowledge of
Students and Teachers." In The
Reform of School Mathematics in
the United States, special issue of
International Journal of
Educational Research, edited by
W.G. Secada. Oxford, England:
Pergamon Press ple, 1992

Cohen, D.K., and D.L. Ball.
"Relations Between Policy and
Practice: A Commentary." Effects
of State-level Reform of
Elementary School Mathematics
Curriculum on Classroom
Fractice (Research Report 90-14).
East Lansing, MI: National Center
for Research on Teacher
Education, 1990,

Kirsner, S.A., and §. Bethell.
Creating a Flexible and

less a set of garments that facilitating learning, in new Responsive Learning
can be changed at will than assessment methods, in imple-
July 1995 39



Environment for General
Mathematics Students (Research
Report 92-7). East Lansing, MI:
National Center for Research on
Teacher Learning, 1992,

Leitzel, JR.C , ed. 4 Call for
Change: Recommendations for
the Mathematical Preparation of
Teachers of Mathematics.
Washington, DC: The
Mathematical Association of

America, 1991,
Mathematical Sciences Education
Board, MNational Research

Council. Everybody Counts: A
Report to the Nation on the Future
of Mathematics Education.
Washington, DC: National
Academy Press, 1989,

Mathematical Sciences Education
Board, MNational Research
Council. Reshaping Schoel
Mathematics: A Philosophy and
Framework for Curriculum.
Washington, DC: National
Academy Press, 1990.

National Council of Teachers of
Mathematics. Curriculum and
Evaluation Standards for School
Mathematics, Reston, VA:
Author, 1989,

National Council of Teachers of
Mathematics. Professional
Standards  for Teaching
Mathematics. Reston, VA:
Author, 1991.

National Science Board. Science &
Engineering Indicators-1991
(NSB 91-1). Washington, DC:
United States Government
Printing Office, 1991.

Philipp, R., A. Flores, and J.
Sowder. Reflective Practitioners
of Mathematics Teaching.
Madison, WI: Mational Center for
Research in Mathematical
Sciences Education, 1992,

Shane, H.G. with M.B. Tabler.
Educating for a New Millennium:
Views of 132 International
Scholars. Bloomington, IN: Phi
Delta Kappa Educational

Foundation, 1981,

Webb, N., and D. Briars.
"Assessment in Mathematics
Classrooms, K-8." Teaching and
Learning Mathematics in the
1990s. Reston, VA: Mational
Council of Teachers of
Mathematics, 1990,

Suggested Reading

Ball, D.L. "Implementing the
Professional Standards for
Teaching Mathematics: Improv-
ing, Not Standardizing, Teaching."
Arithmetic Teacher 39]1](1991):
18-22

California Department of
Education. Mathematics Frame-
work for California Public

Schools. Sacramento, CA:
Author, 1992,
Chazan, D. "Knowing School

Mathematics: A  Personal
Reflection on the NCTM's
Teaching Standards." AMath-
ematics Teacher 85[5](1992);
371-375.

Lehman, M, Assessing Assessment:
Investigating a Mathematics
Performance Assessment (Craft
Paper 91-3). East Lansing, MI:
NMational Center for Research on
Teacher Learning, 1992.

Maher, C.A., and A.M. Martino.
"Implementing the Professional
Standards for Teaching Math-
ematics:" in Arithmetic Teacher
39[71(1992): 32-37.

Mathematical Sciences Education
Board, MNational Research
Council. Counting on You:
Actions Supporting Mathematics
Teaching Standards. Washington,
DC: National Academy Press,
1991.

Mathematical Sciences Education
Board, MNational Research
Council. For Good Measure.
Principles and Goals jfor
Mathemarics Assessment. Report

of the National Summit on
Mathematics  Assessment.
Washington, DC: National
Academy Press, 1991.

Mathematical Sciences Education
Board, MNational Research
Council. Measuring Up:
Prototypes for Mathematics
Assessment. Washington, DC:
Mational Academy Press, 1993,

National Council of Teachers of
Mathematics. Addenda Series.
(A series of 11 books offering
ficld-tested teaching examples
linked to the Curriculum and
Evaluation Standards for School
Mathematics.) Reston, VA:
Author, 1991,

Schoenfeld, AH. "When Good
Teaching Leads to Bad Results:
The Disasters of “Well-Taught'
Mathematics Courses." Edu-
cational Psychelogist 23[2]
(1988): 145-166,

Stigler, ].W., and H.W. Stevenson.
"How Asian Teachers Polish Each
Lesson to Perfection." American
Educator 15[1](1991): 12-20 and
43-47.

This book is in the public domain.
Authorization to reproduce it in
whole or in part for educational
purposes is granted. The material
in it should not be construed or
interpreted as an endorsement by the
U.S. Department of Education of
any private organization listed
herein.

40

ASCD Review



ISSN 0218-2491




