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Abstraet

Haw cen we help children develop a fzel for measurement? Measurement estimation 5
a hazic skill, ¥at desoite the recent widespread supaert for giving mare attention ta it in
schaol mathematics programs, much remains o be done. Evaluation of measurement
estimerich, tor example, cortinuas o ke one of the most neglected areas ol 1est
development.  Estimation is deservedly receiving a preat deal of emphasis in current
curricolum planning, Estimarion in megsurement activities is egually important.,
Students need to develan the skills o pet a ballpark figure end then a move rafined
gatimate in measurement gs much as in compuatation. Howewver, measoremant is vsually
tauzht by having students perform only the mechanics of measuring without the practice
of estimating measurement. Basicallv there are two pusposes for teaching estimatian in
measuresent: first, to help students develap a mental frame of reference for the size of
anits of measure selative 1o each other, and second, to provide students with activities
that wil! conerately illustrates basie properties of meesurement, Certalnly one could zdd a
shird: giving students a means for determining whether o given meascrement is
sepganable, In this paser, the author will shere and disguss how problem-based leaming
will influences pupils i Primary School thinking much mare than information that they
nave read or twld, An important reason for having pupils o do-it themselves through
problem-hesed learsing is 1o help gain insights that will enabkle them o understand the
subject matter and look at frem different perspectives in estimartion of measuremant,
Therefore, the most appropriate times for us to use prablem-haszsd as a teaching siraegy
are when we wanr to devaelop cur punila’ thinking and reasoning skills- that is, their
ability to anelyse situetions, to apply theic existing knowledge 10 new situations, the
recognize the diffzrence between facts and opinions, end to make ohjsctive judgement,
Careful plancicg is required. The author will share how the instruction will become
more active, meaningful, metveting wnd Tun theouek do-it veursel and problem-based
learning.
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A Do-Tt=-Yoursell Estimation In Measurement:
Use Of Problem — Based Learning

Introdoction

Estimation is deserved!y receiving a great deal of emphasis in current curriculum
planning {Malayzian Minismy of Edvcation, 200001, Technigues of computations]
estimation, such s front-end estimation and rounding off, are now being ingluded in
district methematics ohjectives.

Measurement provides a way to answer questions ebout “haw many,” “how much™ and
“how far.™ It is an in dispensable compenant of business, manufacturing, art, medicine
and many other aspects of dairy life, We describe the sizes, capacities and values of
many things, from the large distances invelved in space travel, to the very small
quantities in compuser design and microbiology, o the varying values of currencies in
intarnational monetary exchanga, All people mus: ke able to cheose an appropriate level
of aceuracy for a measursment; ro select what megsuring instruments to use and to
coreectly determine the measures of objects, space and time.

These activities require people o be able 1o use standard instrumert including rulers,
valume and cepacity measures, dmers and emerging measurement technologies found in
the home end workplages. Children nesd to understand the attribute to be measured as
well as what it maans to measure, Batore they are capable of such understanding, they
musl firsr experience o variety of activities thar focus on comparing ohjects directly,
covering them with various urits, and courting the units. Premature use of instruments
ar formulas leaves children withowt the understanding necessary for soalving
measurement problems.

Earimation should ke emphasized because it helps children understand the ettributes and
the pracess of measuring 45 well o5 swareness of the sizes of unis, Everyday situations
in which anly an estimate is required should be included. Since measurements are not
axact, childrer should realize that it is often appropriate, for example, to report e
measuremsnt as between sight and cine or about three hours,

Time, unlike cther megsurement concepts, is not applied to physical objects: rather it is
a concept that people epply o events, Time concerns duration-how lang it takes for
gvents to happen-or the placement of ehove the head, The children willingly
“copveatted” teacher movemants; several led the group in different poses, “we can make
angles with aur arms”, “Move cur arms this way, 'round end round™, Far example, 1o
explore angle concepts Tuzther, a teacher of a primary <lass might gather the children
near the classroom dear and prediet the appearance of the angle made by the door as i
opens, Then as a teacher opened the door wider and wider, the children laid more pieces
of varn ta outline te angles. The teacher allowed time for the children to manipulats the
dpar gnd talk about its angles.
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Estimation in measurement activities is equally impertant. Student needs to develop the
skill to et a ballpark figure and then a mere refined estimate in measurement as much
as in computation, However, measurement usually taught by having students performs
only the mechanics of measuring without the practice of estimating measurements.

Froblem-Based Learning

Problem based learning iz an important technique of learning mathematics, and that
method continues to receive significant attention in recommendation for primary
mathematics and mathematics educations. Ta achieve change in the mathematical
thinking in primary school, we cught rather Jook carefully at the environment in which
students leam and the system of ideas, which that environment represents.

A problem can be defined as any situation in which some information is known and
ather information is needed. The problem might be scmething that gives rise 1o doubt ar
uncertainly, or something that is hard Lo understand, or a difficult task or questicn, or an
inquiry that start from given conditions to investigate faces ot principles, Problem based
learning can be considered as the process of applying existing knowledge to a new or
unfamiliar situation in arder 1o gain new knowledge. Thus, problem based learning can
help siudents to realize that the knowledee they have already geinzed can be appliad to
new sitsations, and that this process can lead them w gain new knowledge.

When problem based learning is used as o teaching strategy, the emphasis should be on
students learning abous the subject, rather thar simply learning to solve probleme,

The need to foster cregtive thinking, eateprenearial spirit and lifelong learning has been
repeatedly articulated, The search for educational paradigms that address these needs
appear 1o have a confluence in the use af problem-based learning (PBL) approaches,
This paper will discuss how PBL may be used to innovate primary education curricuium
and illustrate how PBL may be used to enhance teacking and learning in estimation
TEASUrement.

In Malaysia there was several documents calling tor new agenda and action. These
challenges are common across education world wide, The Ministry of Education
redefined the desired nutcomes of primary education to include characteristics such as
the ebillty 1o think, reason and deal confidently with the future: to seek, process and
apply knowledge: innovativeness: a spirit of continual improvement: a life-long habit of
learning and an enterprising spifit in undertakings (Ministey of Education, 2000,

Mathematics Educatien would fail if schoals continue o teach content to students
without paying attention to how quickly such content knowledge becomes obsolete oz
irrelevant. Mathematics educators need to ask it the skills imparted are really
transferahle 1o the workplace. Teachers would have failed if they use learning processes
that de not impact on Jife-long learning. The challenge is indeed for educators wo design
new learning environments and curricula that really encourage motivation and
independence to equip students with learing skills, thinking and problem-salving skills,
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Mensurement is a vital methematics topic for young children because of its pertinence to
evervday life, as well as its potential for invalvicg children in interesting activities. Most
phyvsical objects have a variety of measurement attributes-length, arca, volume, and
angle, for example, Methemetics educetors can help children focus an these atteibutes
with non-standard and standard measurement units, Children's understanding af
measurement attributes prows slowly and must be bused on experience gnd must be
based on experience end conversation about those experiences. Development of
concepls such as telling time ar the effects of temperature on people’s activities should
develon throughout the schoal year, School experiences are complemented by
extensions at home gnd by activivies where the teacher helps children set up and waork
with materials designed to foeus attention to specifie measurement attributes.

It we define the curriculum as not only the intended learning outcomes but also there
enviranment for bringing about these outcomes ther what we are saying is thar there
must be shift in the way we leok at the curriculum. By a curricolum we refer to all the
experiences that the individual learners heve in a programms of education {Parkay &
Hass, 20007 as well as the design of the leaming environment.

Establishing An Appropriate Learning Climate

We cannat @xpect aludents to learn through preblem-hased learning unless we create
and maintain an appropriate leaming ¢limate, Teaching and learning in schocls are
inextricably ang elabarately linked,

A Problem-based environment based en canstructivist rather than a behaviourist view of
learning. It is assumed that students actively construct their own understanding of skills
aitd knowledee rather than having it delivered to them hy the teacher. The lesson
emphasized both 4 deep understanding of what the process and answer meant and skill
performance, rather than focusing on pertormence of the skill alone. [t acknowlaedged
the social nature of learning with high levels of interection between the lecturer and
students and students with each other, Teaching need involve te creating a situation for
teacher and atudent intecaction to encourege student learning, and building up studen:
confidence. Ergaping students in their learning and development is key students can
imprave their problem-solving skills by working in peir or co-operative groups,

It has been said that *how we learn is what we learn, * Are we designing the |earning
environment and facilitating learning that is motivating students to leamn in ways that
gmpower them for tamorrow? Are we escaping the responsibility of tomorrow by
evading chanpe in our practices?

Problem-based Learning in Primary Education

In Problem-based learning (PBL), learning begins with meeting a messy, unstructured
real world problem. The preblem triggers the learning by having students define the
prablem, analvsis the problem generate hypotheses and identify learning issues,
Students then work in small groups to discuss the problem scenario. They ask
themszelves questions, Such as what they know from the problem scenario presented,
what they need te know and what ideas come to mind. Following the brainstorming and
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inquiry studants are expectad to draw up their learning objectives and to sack the
negessary infemmeation on their own.

Let’s look at the example.

What to do: Ser up sitwation where children of primary school move objects and
compare the results. Let the children maxe and Nvpaper aicplenes, use half-zections of
straws fo Styrafoam bits on the oo, or racecars from & cardboard ramp, After some
practies trials, Let the children take turns testing their objects and comparing the results.
Younger children can identity the longest and shertest distances: older children can use
non-standard or standard units of measurament to estimate and eecord distances,

Adjustments: Let the children suggest ways to vary the activity, Standard Two and three
can record results tor three trials each, Then identify their lengest distancas.

Chngoing  Assessment: Observe children work o determing i individuoals work
cocperatively, Imitiate conversation about lengths compares lengths and use
mEASUrEMant tonls,

After comparing and ordering lengths, children meesure lengths with non-standard
units, working with units such es strips of paper or hends in Arst and second year, many
curriculums include work with standard unifs such as centimeires and inches.
Conversion such as 100 centimetres equals | meter is handled in exploratory wiays
rather than with formulas, Standard three students often explore decimetres and yards,
Crther standard measures of length,

In the primary grades curriculum, metric units-based on tens-are often presented alone
with place value, Customary units-inches and faet-are often kandle later in the schoal
vear, In work with either measuremens system children must develop pictures or
benchmarks of the units. Finding lengthz at home and make & meter halp children use
Benchmarks.

In the group discussicn facilitated by their PBL factlitator, participants refine their
learning objectives into mare pertinent questions that require the acguisition of deeper
knowledge and insights impartant for their professicnal practice, Learning outcomes are
pften stated in the form of questions. The questicn provides the parameters and
motivation for learning, Thus, nstead of being passively presented with content
knowledge through didactic teaching, in PBL the students interact with a problem that
trigeers their seeking of knowladge permaining 1o these areas, The learning chjaectivas are
attained through self-directed learning and groun discussions mediated by the faciliator
An important reason for having students solve proklems is to help them gain insights
that will enable them o understand the subject matter and to look at it from different
perspectives, Tharefore, the mest appropriate times for us to use problem-based [earning
28 g tesnching strategy are:

- When we want our students to gain a deep understanding of the subject matter,
rather than just remembering bits of it {Vernon & Blake, 1593
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When we want o develop our students’ thinking and reasoning skilis-that is,
thair akility to analvse situations, so apply their existing knowledge 1w new
situations, o recognise the ditference between facts and opinicns, and to make
abjective judpements,

. When we want i develop ouz students' problem solving skills-that is, their
ability 10 assess and respond to new situasions.

When we want o intellzctually challenge our students,

Whes we want to encourage our students to take greater responsibility for their
own leerning,

. When we want students to understand the relationships between what they are
studying and the real werld (if we like, the relationships between theary and
practice).

. Whan we want our students’ lzarning experiences to be varied and interesting,

When we want studenis w0 become competent in information-secking skills
i(¥ernon & Blake, 1993; Albanese & Mitchell, 19933

Developing Students’ Thinking Skills

IF wz afe te be able to use problem-based leerning as en cffective teaching stratepy, we
might first have to spend time kelping aur students to become effective thinkers. One of
the difficulties in teaching students to think is thet we do rot have a simple languape us
a control systent for our (hinking, A solution o this problem, students can be faught 1o
make deliberate choice akout the type of thinking they use, and so that they have a
simple languege tor discussing their thinking processes. The following list of thinking
skiills might help us to plan ways to enhance students thinking (end cur own thinking):

Facussing Skills
Information-gatizering skills
Crganizing skills

Analysing end inlegrating skills
Evaluatice skills

- R ow

From the pedagogical perspective PBL is based on the constructivist theory of leaming
(Schimidr, 1993 Savery & Duffy, 1995 Hendey & Murphy, 1995). [n PBL
understanding 15 derived from intergction with a problem seenario and the learning
environment. The engagement with the prablem and the problem inquiry process creates
cognitive conflices tiat stimulate learning. Furthermare collaborative process in leatning
in PBL require social negotietion end evaluation of one ‘s understanding, and these in
turn lead to the construction of knowledge,

Teaching Strategies in Estimation
There are several stralegies for tzaching estitations in measurement:

Compare the ohjzct 10 ke mepsured with a refzrent,
Estimate, measure, and check. Have students do this ennugh times to improve
their estimation ability, but don't let them overdo it Be sure 1o point cut that in
many situations en actual messurement s never done-either because it's
impossible or because an estimate s good enough.
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. Have students attempt to estimate within 2 given amount or @ given percent af
the actual meazurement,

. Present activities and allow only a brief time for soludon, thus compelling
students to estimate rather than compute.

The activities were selected to illustrate a variety of uses of estimation as well as
impartant technigques end skills involved in estimating acourately. An effert was made 10
choose examples that waould appeal 1o adolts and also be suitable for use in the
classtoom. Activities that had not previously been tried were tested in the ¢lassroom and
gvaluated by the staft before being included in the workshop.

[t quickly became apparent in the planning process thet estimating enters into degisions
made in dozens of daily activities: this makes it a potential link between mathemarics
and nearly every other part of the curriculum. Suggestions for activities came from
eoaking, sewing, shapping, drawing woodworking, energy use, driving, travel, sports,
husiness, hame financze, child rearing, polities, histary, and many other spheres of
endeavour, Skilful estimating, it appeared, could seve one from being late, being
cheated, spoiling & snanshot, overpaying income tax, and any of other calamities. The
examples chosen for the workshop represent enly & faw of the hundreds of possibilities.

Let's look &t another example, this activity provide en excellent opportunity for students
te review measurement and estimation skills while having fun at the same time, [n
small groups, students are given & measurgment and asked to predict what object in the
classroom is equal to thar specific measurement. The teacher’s can asks, “What in this
roam s 32 inches long? In cooperative groups students need to explore and agree on
they feel is 32 inches long. After several examples, students can take turns measuring
the actual objects. They need tc arrange their data in a table, which includes the
prediction-object, measurement, and what is the difference of the actual measurement
compated to their prediction. This sctivity can be modified in many ways to suit vour
individual elassroom nesds, If data collzection is pertinent, have students devise their
own charting system. A preat cooperative leaming activity would be to have students
devise their pwn methad of determining who made the closest predictions. Problem-
hased learning cncourages leerner as eetive problem solvers and teachers as the
mediating coaches. It helps promate the deselopment of [ifelong leaming skills in the
forim of open-minded, reflective, critical and zctive learning,

Another example, twenty ather activities were set up as learning stations, Pasticipants
were invited 1o choose partners with whom to discuss and ey the activities. When all
had visited each siarion, estimates and techniques were discussed end everyone
computed his or her score, using a scoring system based on what the staff considered
rensonable results. A workshop such as this can be organized by any group wishing to
explore the topic or share its own ideas and experiences with athers,

What made this joint effort possible was an initial brainstorming session. the purpose of

which was simply to get idess on the table without eny judgments or analysis? Since
nearly evervone uses estimation consciously or unconscicusly every day, all .could
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contribute. The mix of sugeestions was, infect, much richer than it would have been had
the planning keen restricted those with experience in teaching mathematic,

Such a procedure allows a group — whether teachers, administrators, or staff developers-
to design & warkshoep tailored to the interests, experience, and comfort level of its own
members. A brainstorming session, followed by g wark period in which ideas are sorted
and evaluated and specific activities are designed can constitute an entire workshop for
group wishing o explore estimation o ils own. Brainstorming alone can be a
stifulating introductory activity in & workshop conducted for others, since it creates an
awareness of the enormous range of situations in which estimating is useful and exposes
the techniques we already know and epply.

Megsurement (s ¢ topic with much potential for engaging voung children in active
learning. As thev work with measurement corcepts voung children explore many
attsibutes such as length, weight, and time, Children start building measurement ideas by
comparing sizes. They later progress to using ordinary objects as units of measurament,
and finallv use standard unitz of messurement such as inches, kilograms, and hours,
Work with measurement strengthens children’s number concepts and estimation skills:
it lets children use peometric ideas. Measurement is topic that lends itself well ta
integration with other subject areas and real-life spplications, Therefore a broad
muthematics curriculum emphasizes measurament,

What might children do as they engege in measurement activities? For example, the
children swdied kealthy hawits and compared their heights, Weights and lengths of
vations body parts such as feet, arms and smiles. The children compared body parts
directly @anding in lines of three or four, holding arms side by side. and so on, They cut
paper steips and pieces of yarn ta represent thelr measurements.

Mext we could introduce the idea of using small ¢lassroom objects- paper clips anc
blocks-as units of measurement, As they laid paper ¢lips on paper feotprints and
counted the clips to determine the lengths of the prints. Children found objects that
could he linked in manegesble sizes- interlocking cubes beans. They found that their
bean strips had the edvantage of being flexible-they bent the strips arcund wrists or
ankles. Thus the children “invented” tools comparable to tape measures for determiring
length.

The childreen used numbers and comperetive words naturally as they worked, They used
measuring tools to verifv statemenss such as the teble are shorter than the door. The
children worked well together, Helping each other, setling differences and suggesting
wivs to streamling their wark, We also need to consider individualization of the
measurement activities as we pian. Education mus: foster the creation of a critical mass
of more creative individuels es well as higher levels of thinking skills, We can decide 1o
let children help devise some learning centre activities for more on length. We can also
planned to have the children compose o story abour their activities to share in his
matthly family newsletter.
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Make And Use Measurements In Evervday Situation

We need to emphesize the importance of the process of measurement — choosimg
pitributes to be measured selecting suitable units, covering or balancing objecis with
units and counting the units. For weight, childeen must handle objects, lifiing and
comparing them. They might use a balance scale as a tool for measuring, and verifying
ideas. Thev might place the box of crayens in one pen of the balance and use pennies in
the other pan until the pans balance. The number of pennies expresses the weight of the
{-Fa.:r'l'_'ll'li-.

All measurement is epproximate errors are inherent as people use and read measuremaent
tonls, Therefore educators should encourage children to use words such as about or
alimost as they repor measuremeants,

The Cirricidum and Evaluaiion Stardards indicated that as children use non-standard
units for their initial explorations, they develop some understandings of units and come
to recognize the necessity of standard units to communicate (WCTM, 1989 p. 52)
Finally, the guthors stress the importance of measurement in natural, problem situation,
measuring attributes of real objects and making objects of chosen sizes. Textbook
experiences cannol substitute for activities thet vse mepsurement (o answer quesiions
abour real problem (MCTM, 1989 p, 52)

Practice of Estimate Measurement

Childrer must use physical ohjects as they measvre, including elassroom materials,
items from home, and the children themselves, Almost any real irem has a variety of
attributes the children can compare end maasure. Measurement tools are alse imporant.
Some devices can be mede from paper. For example, children can use strips of paper cut
too equel lengths to measure length, For area, children can cut and use paper squares;
thew can use squared paper placing tlat objects on top, then count squares o determine
the approximate eeeas. To measures anples children can fold paper plates in fourths or
eighis, cut apart the sections, and use the pie-plece wecges as units.,

Rope or siring makes inexpensive measures al lengrh, Six-year-olds might cur lengrhs of
atring and use them for comparison, Finding objects about as long as their string, and
lenger and shorter then their strings. Qlder children might mark smaller, egual units on
steings Of ropes thus making multiunit measuring devices similar to tape measures.

As they study time, children and eachers can make modals of hoth analog (with hands )
and digital elocks are favourites: thev cen be taken home after classroom use. Digieal
clocks are easily prepared with strip of paper that show numerals

through window cut in cardbogrd backings (Figure 1},
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Figure 1: Digital clock made from cardboard,

For primary grades, purchased messuring equipment is a good investment useful
theoughout the schoel for meesuring activities, For measuring length, educaters should
purchase simple rulers, perhaps calibreted in centimetres or in inches and half inches,
Yard and meter sticks ace needed for measuring longer length, Tape measures wrap
easily around curved ohjects. For longer distance. Trundle wheels, devices that children
push has clicking devices to signal sech meter that is travellad.

For measuring capacity sets of plastic cups and cylinders arz available, Educators shauld
purchase capacity measures marked with large numerals, Scts of measures including
units of 100,250,500 and 1000 millititres (1 litter) and _ cup lpint, 1quar are useful.
Children study of veluma measures in cubic units. 15 enhanced by using small cubes in
cubic censimetre er cubic inch sizes.

Finding Lengths At Home
Lactting abiects of various lengths at heme enhances children’s development of
measurement benchmarks and corsciousness of sizes.

Focus: Measurement—comparing finding benchmarks, communicating, connecting on
the real world.

What Ta Do: Help primare children make paper strips of specified lengths- non-
standard units such as the lengths or widths of their hands, Or strips of standard sizes
quch as § Or 10 or 20 centimetres Ask the children to use the strips at home find several
ohjecis close to the lengths of the strips, and bring one ohjects to school. Let children szt
up & sharing table of their obiects, Adding sing to tell their length.
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Adjustments: Suggest that children teace or draw pictures of objects that they cannat
bring school, Let children cot pleces of yam or étring (o use as measuring devices.
Ongoing assessment: As children present their abjects, try 1o judge their inferest asking
what they like about the sctivitey and ways to improve 11, Obsegrve children abilities 1o
find ohjects of designared lengths and communicate findings.

Scales are indispenseble as children work with weight. Balance scales feature plastic
pans or hoppers in which children can place a variety of objects. Seis of weights,
calibrated in grams and ounces go with the scales, Inexpensive spring scales lat children
read o gauge to determine weight, Step-on scales allow children o waight themsalves
gnd hold other heavy objacts.

Many devices are commercially available for telling time. Large clocks with geared
hands let children sel time s with Bedr and minute hands in the correct positicns,
Mmexpensive aralog and digital ¢locks are usetul. Az are small clock with movable
hacds, Stamp sets simplify the task of drowing clocks

For messuring temperaturs, thermometers are essential tocls. Simple inexpensive
thermometers calibrated from below freezing to sbout 50 Celsiug or 120 Fahrenheit is
available,

Length 15 a linear concept enswering questions such as how long £ how wide? And how
high? Most voung children have a sense of length- related words, To enhance and
deepen such a sense ¢ teacher of three vear alds might play music and ask the childeen
to walk around stop and strefch to ke very tell then bend making themselves sharter and
making themselves shorter still by squarting and crouching. Children might hold their
gz at their sides steerch their arms & little, Then stretch to make themselves wide
wider and wider still

To complemant their neturally ococrring comparative lagguage, children can continus
exploring length concepts with activities such as, “How far did it go?

Implication to Teaching and Learning

Measuring is a human activity thar can develop fundamental mathematical idess,
Measurement is concerned with comparing, with ordering, and with valuing, and all
societies value certain things (Gilmer, 1990), However, the precision and the tyvpes of
units vsed depend on social contexts. Many everyday experiences have a measured
dimension to them. Whan we tme a tun, fill up tank, or bake some scones we engage in
measurement tasks. Measurement clearly provides natural links between our
gxperiential world and the world of number, 1t s the intention to develop a
methodology that develops ways these links can be made tangible and meaningful to our
sludents.

The challenge for teachers is to provide students with sufficient meaningful
measurerment tasks that require students to modify their understandings, Throughout the
measurement strand learning can be exemplified a5 an adaptive process: & process by
which students make sznse of the world they have experienced, The application of the
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mathematics associated with measurement is also continuous in that, aside from the
higher order cognitive skills such as problem solving and logicel reasoning, “a very
lurge part of the mathematical needs of employment” {Cockeroft, 1982) summarises as
developing a feel for measurement”™. This feel, which is the responsibility of teachers to
foster, involves the development of a broad ser of skills and concepts,

Conclusion

Students who have sueceeded on a task are usually eager to do more of the same kind of
task, They are motivated to achieve learning goals that they consider relevant to their
needs. A learning goal is an instructional purpose, aim or objective that is set before
students as a means of encouraging learning. Students usually aim to achieve goals that
they perceive ms interesting, realistic and artainable, Mathematics can be a creative
activity involving intuition and investion, Mathematicians often sxplore mathematical
ideas with a specific goal and discover new and interesting relationships, Studenls wers
given an cpportunity to use aetivities o explore mathemearical materials, concepts and
ideas freely to assist them 1o develop their cwn intuitive ideas about meesarements.

As we kriow that mathematics students often need time to think abour the problem
hefore gaining an insight inte passible solutions. Stedents” insights may open up further
possibilities for cregtive endeavour. The activities that involved reflecting problem-
hased process is an exciting and creative process for students and teachers.  When
selving problems students involved in creative processes such as;

Creating and recognizing patfemns

Searching for alernative methods of salving a problem

Fxperimenting with differant ways of communicating mathematical ideas
Crealing personal hyporheses

. % & @

When students perceive learning te be interesting, fun, persunally meaningful, and
relevant and the context supports and encourages personal control, motivation o learn
and self-regulztion of the learning process cocur natuzelly (Brophy, 1987 Lepper, [988;
Moraini, 1999, Learning astivities and experiences that students find interesting and
stimulating ere usually inherently motivating.  When students’ interests in prescribed
lzarning have been aroused, there is usually little need for other incentives or teinforces.
Ta make lzarning interesting and chellenging to students, there needs to be sufficient
variety in the nature and type of planned activities.

To take advantage of the vast porential of activities for all students, teachers will need to
make significant changes in their pedegogy. They will need to form working
relationships with students that allow for creative, higher order thinking to emerge.
They will need ta break traditional barriers that impose resirictions en the potential
benefits to be realized from rechnelogy in classrooms, end they will need to be willing
o make ongeing efforts w be successful in the implemeniation process.

Changing pedagogy sxpects that reachers will be proficient at using materials as en
instructional teal, In addition, teachers mayv ne longer follow the well-iravelled rowd of
iraditicnal education, but must be visionary in the patential opportunities for leaming
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and their shift from teacher to guide and facilitator. The teachers need to structure
mathematics lessong differently. They have to change in terms of the entire process,
focus, and outcomes of educational expectations, Teachers are not onlv transferring
knowledge o students bur thev are alse engaging in different roles as studenis
experience differant processes of leaming as sugpested in Problem-based leaming.

The activities were able to motivate the learnzr, identifving what is to lgarn, and
providing active involvement, With the use of activities, students were also able w
compare, classify, analvze arrors, or construct suppor that they encounter in the course
ol solving problerm.,
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Content of the Paper

1.1

1:2

[.4

1.5

The presenter highlighted on the nesd to help children develop a feel for
measurement. This can ke done through activities that stresses on practice in
estimating and o actually do the measuring.

Pupils need to do the measursment themselves i order 1o gain insights, ook
at different perspectives, develop thinking and reasoning skills, analyse
situations, apply existing knowledge to new situations, recognize belween
facts and objectives, end 1o make ohiective judeerent,

The purpose of teaching estimation are twao-fold, to develop a mental
framework of reference of measurement and to provide pupils with activitdes
that will concrately measures,

Problem-based learning is learning that results from working with problems.
The scenarios to be understood alsa require learning. In this matter, the
objective of swdent’s presentetion of the scenario are to present the problem
and the learning related ro the problem,

The presenter demonstrated zn activity on measurement and highlighted that
students will Jearn practical reascns for messurement, the use of various tools
for measurement, how and why those tools are chosen, and the need for
uniformity and agreemeant on definitions of measurement,

Discussion - Question and Answer

21 M. Sra Ovhman of Limbungan Primary Sehoo! of Mafeecs. Mefaysds commented

2.2

thit schools have embarked on many activities according to the Integrated
Primary School Curriculum bur these aetivities do net seem to have much
impact on students,

Angvacr

In seminar, participants ure expoded le varions methods of teaching and
leaming, it is up to the teachers to adopt and adept to their teaching methods.
Therz is no cne best method. Look al the avllabuz and the skills the children
need to acquire. Sometimes, teachers need to discuss pmong teachers and
headmester o corme up with suitable methods of reaching and learning,

Aisaciare Prafl D, damafudin Add A5 of nivereity Salr of Madqiedie suggested that
the teaching of mathematics and science can be integrated with ather subjects such as
language and religious subiects. A teacher can also teach more than one subject. eg.
Mathernatics and [siamie sladies,
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