Introduction
What are scientific skills ?
They are associated with the process of investigation in science. This include the science process skills and manipulative skills . Manipulative skills include skills in selecting and using equipment, drawing graphs, measuring techniques and using scales. Some authors use the term basic skills instead of manipulative skills.
What are the science process skills ?
They are things scientists do when they study and investigate. Observing, measuring, inferring and experimenting are some of the thinking skills used by them when investigating any phenomenon.
The pleasure of learning science is experiencing science. Mastering these process skills will help you develop the kind of science teaching and learning activities that mirrors real science.

Different authors list different types of skills and different terms for the science process skills need to be developed among school children. Others divide them into basic and integrated process skills. For example, Rezba et. al.  ( 1995 ), categorized basic process skills as observing, communicating, classifying,  measuring metrically , inferring and predicting ; and integrated process skills as identifying variable, constructing a table of data, constructing a graph, describing relationships between variables, acquiring and processing data, analyzing investigations, constructing hypotheses, defining variables operationally, designing investigations and experimenting.

The Malaysian science curriculum list process skills as observing, classifying, measuring and using numbers, inferring, predicting, communicating, using  time- space relationships, interpreting data, defining operationally, controlling  variables, hypothesizing and experimenting.
Problems that arise during teaching science process skills
Process skills are fundamental to science, allowing everyone to conduct investigations and reach conclusions. We are convinced that there is a serious educational gap in this area, both in bringing these skills into the classroom and in training teachers to do this. It is obviously a multifaceted problem, which involves school administration and teacher education, as well as the development by students of the necessary social skills to collaborate effectively, share, debate, defend and extend ideas in groups. 
Most school science practical lessons are based on content: doing experiments to determine the variables that affect bean growth, for example. Even when those practical sessions are well managed, the contents often overwhelm the process of investigation, preventing students from extrapolating what they are doing to more general principles of scientific method.( an extract from www.scienceinschool.org/2006/issue1/play/ - 28k )
Many types of problems were arrived when teaching science process skills during science lessons .According to few research journals from the internet, most of the schools from all over the world facing problem in applying the skills towards the lower grade ( age from 7-9 ) pupils. ( www.csi.unian.it/educa/inglese/sciaplay.html-43k )
Nine interviews were conducted towards teachers from three school. The results are almost the same among the teachers from three different schools. The teachers were chosen according to three category or level. The first category teachers were the most senior, experience  or KP for the Science subject, the second category were in  the average level of teaching science it means that their experience is about 3- 5 years. The  third level were the teachers who have less experience , just finish their e-Tems course and almost very fresh about teaching science process skills. ( the sample of questions and teachers backgrounds  are at the appendix 1 ).
As for the first category teachers, they don’t face much problems in teaching science process skills. Due to their experience and position  they can solve their problems in teaching science process skills by using different approaches, methods or even consult experts to overcome their problems. Still , there are few of them face difficulties in teaching the science process skill to the lower profiency  students. According to them, although they tried many techniques but they do fail sometimes while teaching  certain science process skill such as inferring and measuring using numbers.( Summarize from the interview with Mrs.Ghandimathi SJK(T) Kajang and Pn. Haslina bte Mohd Ali SK Kancong Darat).
While the second, average category teachers found a few problems in applying the science process skills. As for them, applying it to the lower grade pupils (age 7-9) is the most complicated compare to the upper grade such as from age 10-12 . They too admit that most of the teachers in their level or category are not well verse and master the science process skills. According to their view of point, the science process skill can’t be taught to all level pupils, especially to the lower profiency pupils. It is very challenging to teach these type of pupils to understand the skills. They too claimed that they have to prepare a lot of interesting activities to attract them and sometimes the reflection will give them negative results. It is due to the other factors such as absent cases , poor socio economy, broken family and so on. These teachers also state that sometimes their efforts will be meaningless towards these type of pupils. Most of the teachers from this category will overcome their problem by consult the KP( head for the subject ) and apply for extra courses to upgrade themselves.
Thirdly the third category teachers, who has less experience face the most problems when teaching science process skills. Most of these teachers are very new in teaching  science subject and teaching science process skill is tough job for them.  Their first problem is language. Some of them confess that they are not brainy in teaching science in English. Most of the time these teachers use bilingual while teaching science process skills. So implementation of science process skills  to all level pupils are biggest headache for them. further more, they also face the same problems like the other category teachers. Since they have less experience, they too find difficulties in schools that have less infrastructure especially schools like SJK(T) Kajang where there isn’t a proper science lab for them to implement the skills. According to Pn. Kasturi, although this school have less infrastructure to teach proper science lesson but the science results are very good and this is the outcome of excellent also hard working of the science teachers. She and the other teachers are overcome this problem by doing most of their science activities in their school pavilion. Those teachers from SK Methodist Klang, Overcome their language problems by attending extra English courses and refer their language problems with  English KP.
Conclusion
As a conclusion, overall all the three schools teachers are having similar problems and their problems have shown as portions in the below pie chart. The pie chart shows us that the most common problem the teachers face is teaching science process skills are to the lower grade pupils and secondly to the lower profiency pupils. More ever through the interview we found that some the less experience teachers are not familiar with certain skills such as predictions , measuring using number ( different between mass and weight), inferring and sometimes variables too are tough job for them.
PROBLEMS THAT TEACHERS FACE IN TEACHING SCIENCE PROCESS SKILL
(DATA COLLECTED FROM THREE SCHOOLS)
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Predicting
Why is predicting is important ?
A predicting is a forecast of what a future observation might be. The ability to construct a dependable prediction about objects and event allow us to determine appropriate behavior toward our environment .Predicting  is closely related to observing , inferring ,and classifying , an excellent example of a skill in one process being dependent on the skills acquired in other processes.  Prediction  is based on careful observation and the inferences made about relationship between observed events.  Remember  that inferences are explanation or interpretation of observation and that inference similarities or differences to imparts order to objects and events.  Order in our environment permits us to recognize patterns and to predict the patterns what future observation will be.

We make sense of the world around us by observing things happen and then interpreting and explaining them. We often detect pattern in what we observe. When we think we can explain why things work the way they do , we construct mental models is our heads that at least temporarily serve to people order things. Often we use these mental models to predict occurrences that might happen in the future .  Here  are some examples of predictions ; 

· I see it is raining and the sun is out. There could be a rainbow.

· If I release both balls at the same time, They will hit the ground at the same time.
Notice that search of the sample prediction is written in future tense. Each

prediction statement is based on observation and patterns that developed   from past observation . How we explain and how we interpret what we observe affect how we predict. 

A map of the process of predicting might look something like this  : 
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Prediction are reasoned statements based not only on what we observe but also on the mental models we have constructed to explain what we observe. Predictions are not just wild guesses because guessing is often based on little or no evidence.  Testing our prediction leads to making more observations that either support or do not support original predictions. When new observations are consistent with our predicted pattern of observation, we have even greater confidence in our prediction. However, when new observations do not support our original prediction, we may reject it and re-examine our observations. New observation lead to new inferences and new predictions. There fore, our map of the process skill of predicting looks more like this:
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As new data ( observation) are collected, theories (inferences) are proposed to explain what has been observed and to predict what has not yet been observed. So, observing, inferring and predicting are interconnected thinking skills. We use these skills to make sense of our world. Our ideas of how things work should be under constant review and subject to revision. Science should always be viewed as tentative; always subject to change as new observations result from testing our predictions. 
Year

:
5

Topic

:
Unit 6 – Light

Sub topic
:
6.1 Understanding that light travels in a straight line.

In this lesson people will learn about the light travels in a straight line. When an opaque object is placed across a beam of light, a dark spot is formed behind the object. The dark spot is called a shadow. The shape of the shadow depends on the shape of the object that blocks the light.

The changes in the size of a shadow can be done by two ways; first, by verifying the distance between an object and its light source; second, by verifying the distance between an object and the screen. The shape of a shadow changes according to the position of the light source and the position of the object.

We can ensure the phenomenon through an experiment. Pupils will do the experiment while the teacher will be a facilitator.

Therefore, under this  skills pupil will able to perceive a think of things and experience in the surrounding and use reasoning power to analyze and interpret the concept. This learning ability will enable a pupil to acquire knowledge.

Apparatus
:

Torch light, screen, ball, ruler



Procedure
:


First, teacher will show the model to the pupils. Pupils will set the apparatus as shown. 

1. Stand the object 5cm from the screen.

2. Put the touch 10cm from the object.

3. Shine the light source on the object to form a shadow on the screen.

4. Mark the position of the light source.

5. Repeat step from 1 to 4 by changing the distant between the light source and the object as shown in the table below.

6. Record your observation.

	Distances between the object and the light source (cm)
	Seizes of shadow on the screen

	10
	

	15
	

	20
	

	25
	


1. What can you see on the screen if the source of light is fully blocked?
------------------------------------------------------------------
2. How does the size of the shadow change when the distance between the object and light source is increases ?
------------------------------------------------------------------
3. In the investigation , the things you :

a) change is __________________

b) keep the same are ____________________ and _____________________

c) measure is _____________________________

4. What have you found out from this experiment ?

--------------------------------------------------------------------------------------------------
Measuring and using numbers
Why is measurements important ?
How much ? How far ? What size? How long ? How many? How fast? These are questions with which we deal every day and we need to be able to handle them with ease. Well developed skills in measuring are essential in making quantitative observations, comparing and classifying things around us and communicating effectively to others.
Measuring lengths, the meter is the basic unit for measuring length in the metric system. A meter is about the distance from the floor to a doorknob. The symbol  ‘m’ is used to for meter. Distances longer than a few meters can be measured use metric tape or wheel calibrated in meters, centimeter, and millimeters. The kilometer is a measure of length equal to 1000 meters. Its symbol is ‘km’.
Measuring masses, there is a very definite difference between mass and weight. While weight refers to how heavy an object is, mass refers to how much stuff , or matter the object is made of. The problem lies in fact that people often talk about weight when they really mean mass. Consequently, in the everyday implementation of the metric system, mass and weight are being treated as if they were the same; that is ,they both use the gram as their base unit. Masses larger or smaller than the gram can be described using the prefixes with the basic unit. One kilogram is equal to 1000 grams and is the mass of  one liter of water . Very  large masses are measured in metric ton. One metric ton is the mass of 1000 kilograms.

Masses smaller than the gram are measured in milligrams. To get an idea of how small one milligram is, pick up a postage stamp and think about the fact that its masses about 20milligrams. 
To find the mass of objects, we use the weighing machine , like the one pictured below. 

                                                                                                        

Measuring volumes , the liter is the unit that is used with the metric system to measure hoe much liquid something can hold. The symbol L stands for liter. Again,  prefixes are used to show very large or very small quantities. Because most of the substances that we measuring are relatively small, you will need to learn about milliliters. 



MEASURING TEMPERATURE
Measuring temperature in the metric is measured with a Celsius  Thermometer. Examine the Celsius thermometer pictured here. Observe the three standard temperature marked one the scale: the temperature at water boils (100 O Celsius) , the temperature at which water freezes (0 Celsius) , and normal body temperature (37 O Celsius).


The symbol  O   means degree. The temperature 20 O   Celsius , for example should be read as twenty degrees Celsius.
MEASURING FORCES

Whenever we measure a pus or pull, we are measuring force. The unit of force in the metric system is the  Newton (N).  Newton  are measure of how much force is being exerted on an object.
                                                                                   
                                                                                                                          
Activity to teach measuring and using numbers
The topic that we choose for above skill is  from year five, topic 7 heat and the subtopic is 7.1 Understanding  that temperature is an indicator of degree of hotness. The lesson is about hot and cold. In this lesson, pupils will investigate and discover from activities how a substance becomes hot or cold and the change in temperature when it gains or loses heat. Pupils also carry out activities to measure temperature of water when it is heated and allow to cool, using a thermometer. In the same time pupils also will understand and learn how to use thermometer and use it to measure  in a correct way.

We are going to apply measuring and using number as a main skill in this activity. In this  activity pupils plays major role that is their involvement are about 95% and teacher become a facilitator.  Where teacher’s role is as a guide and not as demonstrator . The teacher have to give the instructions clearly before the pupils carry on with their activity. Beside than investigating the measuring and using the number skills, we also can investigate how the pupils using the manipulative skills in group to do the activities.
Apparatus for the activity
1. Two beakers ( 250 ml )

2. Stopwatch

3. Thermometer
4. Retort stand and clamp
5. Measuring cylinder



1


2

  3


4

     5
Procedures for the activity
1. Set up the apparatus as shown.

2. Put the ice cubes into the beaker until three-quarter full.

3. Measure the temperature.

4. Pour 50 ml of hot water into the beaker and stopwatch.

5. Measure the temperature every minute for 5 minutes.

6. Record the observations in the table.

7. Pour hot water into the second beaker until it is half full.

8. Measure the temperature.

9. Add five ice cubes into the water and start the stopwatch.

10. Measure the temperature every minute for 5 minutes.

11. Record your observations in the table.

	Time    ( min )
	0
	1
	2
	3
	4
	5

	Temperature when hot water is added ( o C)


	
	
	
	
	
	

	Temperatures when ice is added ( o C )
	
	
	
	
	
	



  SAFETY NOTE
 BE CAREFUL WHEN HANDLING HOT WATER.
  DO NOT USE BOLING WATER.

SAMPLE OF DIAGRAM
Extra skill and knowledge
Before the pupils involve in this activity, teacher  must taught them  the proper way of measuring  using the thermometer. It is very important for a student to have  a prior knowledge about the usage and the proper way of measuring.  This knowledge will smoothen the pupils involvement in the particular activity. 

The correct technique using the thermometer  :
1. Hold the thermometer upright at the upper stem not at the bulb.

2. Immerse the bulb in the water, without touching the beaker.

3. Take the reading of the temperature when the liquid level stops rising or falling.
4. Place the eyes at the same level as the liquid inside in side the thermometer. Read the marking on the thermometer at the meniscus of the liquid.
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