STAGE 2 SCIENTIFIC STUDIES 

Investigations Folio - Practical

Effect of fabric conditioner on tensile strength
Aim:

To investigate the effects of different concentrations of fabric conditioner on the tensile strength of cotton.

Hypothesis:
The hypothesis being tested in this investigation is: 
If the concentration of fabric conditioner increases then the tensile strength of the cotton will decrease.

Variables:
The independent variable is the concentration of the fabric conditioner.

The dependent variable is the tensile strength.  This is measured by the weight required to break the threads.

Other variables which need to be controlled are things like the length of the thread, how long the threads are in the conditioner, how long they are left to dry, the sort of conditioner that is used.

Materials:


Five 250 ml beakers

100 ml Measuring cylinder


Selected fabric conditioner


25 lengths of cotton thread, each 50 cm


Retort stand


Slotted weight set

Stopwatch


Labels

Paper towel

Distilled water

Procedure:
1. Label each of the beakers 0, 5%, 10%, 15%, 20% conditioner.

2. Measure 100 ml distilled water and pour into beaker labelled 0.

3. Make a solution with 5ml fabric conditioner and 95 ml distilled water.  
Pour into beaker labelled 5%. 

4. Repeat step 3 making up appropriate solutions for the other beakers.

5. Place 5 lengths of cotton in each beaker, ensuring that they are fully 
submerged.

6. Leave in the solution for 30 minutes.

7. Remove threads from each solution and lay them out separately on 
appropriately labelled double thickness paper towel.

8. Leave overnight to dry.

9. For each thread, fold thread in half to create a loop.  Connect the open
ends of the loop to the retort stand and hook the base of the slotted 
weights through the loop as shown in the diagram below.

10. Add weights to the hook until the thread breaks.  Record the total of 
weights when this happens.

11. Repeat with all threads.

[The above section is assessed before the implementation of the investigation]
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Results:
	Concentration of conditioner (%)
	Weight taken to break thread (g)

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	0
	990
	970
	950
	980
	960
	970

	5
	880
	910
	920
	900
	950
	912

	10
	980
	950
	990
	970
	950
	968

	15
	890
	930
	950
	990
	960
	944

	20
	950
	990
	970
	990
	930
	966
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Discussion:

There is not a very clear trend in these results.  The averages when plotted on the graph do not fit into any pattern.  This is not what was expected based on the hypothesis. It was predicted that the average would decrease as the concentration of fabric conditioner increased because if the tensile strength decrease then less weight would be required to break the thread. 
The results in the trials for each concentration are all over the place.  This means that the results are not very precise.  This could be because of several things.  There could be random errors in the results.  This could be from not mixing the conditioner through the water very well or because the cotton threads were not all the same thickness.   There could also have been something wrong with the way the weights were added to the slotted holder.  If it was let go suddenly, it could make the cotton break easier.  The results are fairly reliable because the tests were done with 5 trials.
Evaluation and Improvements:

Some of the variables were well-controlled.  The same fabric conditioner and the same cotton were used for all the tests.  The length of the thread used for each test was measured but it was difficult to make the loop exactly 20cm for each test. 
There may have been a little bit of difference in the time that the threads were left in the solutions because they were not all put in and all taken out at exactly the same time.  There might have been about a minute difference.  For each set of threads, they were in the same solution for the same length of time.  A separate stopwatch could have been used for each set of threads so that the time in the solution could have been measured exactly for each one instead of using only one stopwatch for them all.
This investigation could have been improved by repeating the whole thing again using a different container of fabric conditioner, a different reel of cotton and different slotted weights.  This would have shown if there were any systematic errors.  It could have also been done with more trials so that the effects of the random errors would be less.
Conclusion:

The hypothesis was not supported because there was not much difference in the weights needed to break the thread.  This means that the tensile strength of the cotton was about the same no matter what concentration of fabric conditioner was used.

Part C

Application

Based on the results of your investigation and any other considerations you think should be taken into account, what recommendation(s) would you make to a person who was undecided about whether or not to use fabric conditioner when washing clothes.


If I was making a recommendation to someone about whether they should use fabric conditioner I would say that it doesn’t seem to make any difference to the tensile strength of the cotton.  But I would also tell them that I only did one test on one type of thread.  It might make a difference if the cotton was washed using fabric conditioner lots of times or other kinds of thread might react differently with the conditioner.  I also only tested one kind of fabric conditioner.  There are lots of brands with different things in them so some other brand might have different effects on the cotton.
I would also tell them that they should find out about whether the conditioner really does help make the clothes feel softer or dry faster or make them easier to iron.  There would have to be other tests to find out about this, not just listening to the advertisements about the product because the makers will always tell you it is a good product.
I think they should also find out what happens when the conditioner goes down the drain and into creeks or streams or into the ocean.  It might have toxic chemicals in it that affect aquatic organisms or plants that live near the rivers.  If this is the case then I don’t think they should be using it just because they might not like ironing.  Toxic chemicals in the water can last for a very long time and hurt the environment.
Another thing I think they should find out about is what happens when the conditioner comes into contact with people who have sensitive skin.  Some people react very badly to some chemicals and have to be very careful what touches their skin.
Before starting we discussed our individual roles and divided the various tasks between us.  Data was recorded as it was obtained and each of us had a copy of the same data.  My role involved labelling and preparing samples and measuring solutions while my partner assembled the apparatus and took readings.  This was done to try to reduce the impact of random errors.  
Our collaborative efforts were very successful.  Not only did we divide the tasks equally, but we discussed the reliability of results with respect to random and systematic errors as they were obtained.
STAGE 2 SCIENTIFIC STUDIES

Effect of fabric conditioner on tensile strength

Practical Investigation Checklist

This checklist is designed to support the assessment of student achievement for 


I3 
Manipulation of apparatus and technological tools to implement 
safe and ethical investigation procedures
	
	Student Comment
	Teacher Observations

	Measurements undertaken during the practical investigation and method(s) used
	Volume of water and conditioner using beakers
· Beakers on flat bench, eye level reading from bottom of meniscus

Length of string using ruler

· Ruler flat on bench, string taut, used scissors to cut

Tensile strength

· Added weights gradually to string

	Correct handling of glassware.

Accurate reading of volume.

Safe practice employed in cutting string.

Careful addition of weights to string.

	Consideration of any hazards associated with the practical investigation
	· Spillage of liquids on floor could become slippery
· Breakage of glassware

· Weights dropping on foot

· Allergy to chemicals in conditioner


	

	Precautions taken to ensure safety
	· Glassware kept away from edge of bench
· Cleaned up excess water/conditioner spilled on bench (no spillage on floor)

· Retort stand placed centrally on bench top (away from edge)

· Checked if partner had known allergy to conditioner (no – but if so, would have used latex gloves or delegated that role to me)

	Manipulated  apparatus and tools safely in the laboratory.

Responded to spillage on bench top immediately and effectively.

Cleared work space before commencing the practical investigation.

Maintained clean and organised work space throughout the practical investigation.




Performance Standards for Stage 2 Scientific Studies

	
	Investigation
	Analysis and Evaluation
	Application
	Knowledge and Understanding

	A
	Designs logical, coherent, and detailed scientific investigations.

Critically and logically selects and consistently and appropriately acknowledges information about science and issues in science from a range of sources.

Manipulates apparatus and technological tools carefully and highly effectively to implement well-organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats accurately and highly effectively.
	Critically and systematically analyses data and their connections with concepts, to formulate logical and perceptive conclusions and make relevant predictions.
.Critically and logically evaluates procedures and suggests a range of appropriate improvements.


	Applies scientific concepts and evidence from investigations to present substantiated personal views and to suggest solutions to complex problems in new and familiar contexts.

Uses appropriate scientific terms, conventions, formulae, and equations highly effectively.

Demonstrates initiative in applying constructive and focused individual and collaborative work skills.
	Consistently demonstrates a deep and broad knowledge and understanding of a range of scientific concepts.

Uses knowledge of science perceptively and logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of science coherently and highly effectively.

	B
	Designs well-considered and clear scientific investigations.

Logically selects and appropriately acknowledges information about science and issues in science from different sources.

Manipulates apparatus and technological tools carefully and mostly effectively to implement organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats mostly accurately and effectively.
	Clearly and logically analyses data and their connections with concepts, to formulate consistent conclusions and make mostly relevant predictions.

Logically evaluates procedures and suggests some appropriate improvements.


	Applies scientific concepts and evidence from investigations to present logical personal views and to suggest solutions to problems in new and familiar contexts.

Uses appropriate scientific terms, conventions, formulae, and equations effectively.

Applies mostly constructive and focused individual and collaborative work skills.
	Demonstrates some depth and breadth of knowledge and understanding of a range of scientific concepts.

Uses knowledge of science logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of science coherently and effectively.

	C
	Designs considered and generally clear scientific investigations.

Selects with some focus and mostly appropriately acknowledges information about science and issues in science from different sources.

Manipulates apparatus and technological tools generally carefully and effectively to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using generally appropriate conventions and formats with some errors but generally accurately and effectively.
	Analyses data and their connections with concepts, to formulate generally appropriate conclusions and make simple predictions, with some relevance.

Evaluates some procedures in science and suggests some improvements that are generally appropriate.


	Applies scientific concepts and evidence from investigations to present reasonable personal views and to suggest some solutions to basic problems in new or familiar contexts.

Uses generally appropriate scientific terms, conventions, formulae, and equations with some general effectiveness.

Applies generally constructive individual and collaborative work skills.
	Demonstrates knowledge and understanding of a general range of scientific concepts.

Uses knowledge of science with some logic to understand and explain one or more social or environmental issues.

Uses different formats to communicate knowledge and understanding of science with some general effectiveness.

	D
	Prepares the outline of one or more scientific investigations.

Selects and may partly acknowledge one or more sources of information about science or an issue in science.

Uses apparatus and technological tools with inconsistent care and effectiveness and attempts to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using conventions and formats inconsistently, with occasional accuracy and effectiveness.
	Describes basic connections between some data and concepts, and attempts to formulate a conclusion and make a simple prediction that may be relevant.

For some procedures, identifies improvements that may be made.


	Applies some evidence to describe some basic problems and identify one or more personal views and simple solutions, in familiar contexts.

Attempts to use some scientific terms, conventions, formulae, and equations that may be appropriate.

Attempts individual work inconsistently, and contributes superficially to aspects of collaborative work.
	Demonstrates some basic knowledge and partial understanding of scientific concepts.

Identifies and explains some scientific information that is relevant to one or more social or environmental issues.

Communicates basic information to others using one or more formats.

	E
	Identifies a simple procedure for a scientific investigation.

Identifies a source of information about science or an issue in science.

Attempts to use apparatus and technological tools with limited effectiveness or attention to safe or ethical investigation procedures.

Attempts to record and display some descriptive information about an investigation, with limited accuracy or effectiveness.
	Attempts to connect data with concepts, formulate a conclusion, and make a prediction.

Acknowledges the need for improvements to one or more procedures.


	Identifies a basic problem and attempts to identify a personal view or solution in a familiar context.

Uses some scientific terms or formulae.

Shows emerging skills in individual and collaborative work.
	Demonstrates some limited recognition and awareness of scientific concepts.

Shows an emerging understanding that some scientific information is relevant to social or environmental issues.

Attempts to communicate information about science.


Investigation


Teacher assesses the student whilst  they carry out this procedure to determine the level at which he/she manipulates apparatus and technical tools using safe and ethical procedures.





Investigation


Obtains, records and displays findings of the investigation using appropriate conventions and formats mostly accurately and effectively.





Analysis and Evaluation


Critically and systematically analyses data and their connections with concepts, to formulate logical and perceptive conclusions and make relevant predictions.





Analysis and Evaluation


Critically and logically evaluates procedures and suggests a range of appropriate improvements.





Application


Uses appropriate scientific terms and conventions highly effectively.





Application


Applies scientific concepts and evidence from investigations to present substantiated personal views and to suggest solutions to complex problems in new and familiar contexts.





Application


Demonstrates initiative in applying constructive and focused individual and collaborative work skills.





Investigation


Manipulates apparatus and technical tools carefully and highly effectively to implement well-organised, safe investigation procedures.





Student considered risks prior to commencing the investigation and acted upon any potential hazards.
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