2015-2016 Science Fair

Writing Results 
*******You must have a summary data chart and a graph********

Your data collected will be qualitative or quantitative.  To describe your results you will use descriptive statistics to explain what occurred and why.  You must include a data chart above the written explanation of your results.
· Qualitative data – data based on descriptive observations and a nonstandard scale; example would be if you assigned a scale of 1-5 to describe what you saw happening.  You will use the median and mode to describe what happened when you compare all the data together.  Frequency distribution will explain further what happened.  

· Quantitative data – data based on measurements with a standard scale; example would be measuring heart rate, height, etc.  You will use the mean to describe what happened when you compare all the data together.  Range (maximum and minimum) will explain your data too.  

When you look at all of your data together, you must write paragraphs to describe what you think the data shows.  

· Qualitative Data – determine the type of qualitative data, nominal or ordinal.  Then write a paragraph that includes a topic sentence, comparison of the measure of central tendency, description of the variation and support for the hypothesis. See examples 1 and 2 in this handout for examples.   Use these four steps to guide your writing.  Write them in this order.
1. Write a topic sentence stating the independent and dependent variables and a reference to tables and graphs.

2. Write sentences comparing the measure of central tendency ( mode or median) of the groups.

3. Write sentences describing the variation (frequency distribution) within the groups.

4. Write sentences stating how the data support the hypothesis.  

· Quantitative Data – write a paragraph that includes a topic sentence, comparison of the means, description of the variation and support for the hypotheses. See example 3 in this handout for an example.  Use these four steps to guide your writing.  Write them in this order.
1. Write a topic sentence stating the independent and dependent variables, and a reference to tables and graphs.

2. Write sentences comparing the measure of central tendency (means) of the groups.

3. Write sentences describing the variation (range) with the groups.

4. Write sentences stating support of the hypothesis by the data.

Example 1:  Qualitative Date:  Nominal Data

Table 1:Comparison of Chemical X on the Health of Tomato Plants
	Descriptive Information
	0%
	10%
	20%
	

30%

	Mode
	Healthy
	Healthy
	Unhealthy
	Unhealthy

	Frequency Distribution
	
	
	
	

	       Healthy
	10
	8
	4
	2

	       Unhealthy
	0
	2
	6
	8

	Number
   tested
	10
	10
	10
	10


Description of this Table
	Steps
	Examples

	1. Topic sentence with independent and dependent variable and a reference to tables and graphs.
	The influence of chemical X on the health of tomato plants is summarized in Table 1

	2. Write sentences comparing the measures of central tendency (modes) of the groups.  
	When plants received 10% or less Chemical X, they remained healthy.  At concentrations of 20% X or above, the plant health deteriorated.  

	3. Write sentences describing the variation (frequency distribution) within the groups.  
	The greatest variation in plant health was at 20% X, where 4 healthy and 6 unhealthy plants occurred.  At concentrations below 20% X, plants were mostly healthy; at 30% X, the majority of plants were unhealthy.

	4. Write sentences stating how the data support the hypothesis.
	The data on plant health support the hypothesis that higher concentrations of Chemical X would adversely affect plant growth.  


All of these sentences would be written in paragraph form.  It is on a table here to help you understand what needs to be included.  
Example 2:  Qualitative Data:  Ordinal Data

Table 2:  Concentration of Chemical X on the Leaf Quality of Tomato Plants 
	Description Information 
	0%
	10%
	20%
	30%

	Median
	4
	4
	2
	1

	Frequency Distribution 
	
	
	
	

	     Quality 4
	10
	6
	0
	0

	     Quality 3
	0
	3
	3
	0

	     Quality 2
	0
	1
	7
	3

	     Quality 1
	0
	0
	0
	7

	Number
    tested
	10
	10
	10
	10

	
	
	
	
	


Description of this Table
	Steps
	Examples

	1. Write a topic sentence stating the independent and dependent variables and a reference to tables or graphs
	Leaf quality of plants exposed to various concentrations of Chemical X is summarized in Table 2.

	2. Write sentences comparing the measures of central tendency (medians) of the groups.
	High quality leaves, with a rating of 4, were typically found on both control and 10% X plants.  At higher concentrations, leaf quality deteriorated, with leaf quality ratins of 2 or 1 on plants grown with 20% X and 30% X.

	3. Write sentences describing the variation (frequency distributions) within the groups.
	The greatest variation in leaf color occurred at 10% X where leaf quality ratings of 4,3, and 2 were assigned.  No variation occurred in the control; all leaves received a rating of 4.  At 20% X and 30% X, the plants fall into only two categories, 3 and 2, or 2 and 1.

	4. Write sentences stating how the data support the hypothesis.
	Data on leaf quality supported the hypothesis that Chemical X would impede plant growth.  


All of these sentences would be written in paragraph form.  It is on a table here to help you understand what needs to be included.  
Table 3:  Quantitative Data

Table 3:  The Effect of Various Concentrations of Chemical X on the Height of Tomato Plants

Concentration of Chemical X

	Descriptive Information 
	0%
	10%
	20%
	30%

	Mean 
	15.3 cm
	18.1 cm
	10.5 cm
	6.0 cm

	Range
	7.0
	6.0
	6.0
	4.0

	    Maximum
	19.0
	20.0
	14.0
	8.0

	    Minimum
	12.0
	14.0
	8.0
	4.0

	Number  

    tested
	10
	10
	10
	10


Description of this Table

	Steps
	Examples

	1 Write a topic sentence stating the independent and dependent variables and a reference to tables or graphs
	The effect of various concentrations of Chemical X on the height of tomato plants is summarized in Table 3. 

	2 Write sentences comparing the measures of central tendency (means) of the groups.
	The mean height of plants grown in 10% X (18.1) was higher than the control (15.3).  At higher concentrations of Chemical X, mean plant height was reduced (10.5 at 20% X; 6.0 at 30%X).  

	3. Write sentences describing the variation (range) within the groups.
	The range in plant height in the control was greater than the groups receiving 10%, 20%, and 30%.  As the concentration of Chemical X increased, the range of plant height decreased.

	4. Write sentences stating how the data support the hypothesis.
	The data partially supported the hypothesis that plant growth would decrease as concentration of Chemical X increased.  Below 10% X little growth differences were observed.  At higher concentrations, growth was severely retarded.  


All of these sentences would be written in paragraph form.  It is on a table here to help you understand what needs to be included.  
Writing Conclusions
Use the following as an example to know what is to be included: Every question should be addressed in this order.
	Questions
	Examples

	1. What was the purpose of the experiment?
	The purpose of this experiment was to investigate the effect of various concentrations of Chemical X on the growth of tomato plants.

	2. What were the major findings?
	At higher concentrations of Chemical X, the mean height of tomato plants decreased and plan health and leaf quality deteriorated.  The mean plan height at 10% X (18.1 cm) was greater than the control (15.3cm), with plants exhibiting similar health.  More plants exhibited poor leaf quality in the 10% X group than in the control.

	3. Did the data support the hypothesis?
	In general, the research data supported the hypothesis that growth of the tomato plants would decrease as the concentration of Chemical X increased.

	4. How did your findings compare with other researchers?
	Although Crook and Bolton reported that concentrations of 10% X were harmful to radish plants, slightly reduced leaf quality was the only indicator of an adverse effect in this experiment.

	5. What possible explanations can you offer for your findings?
	Differences in findings could result from different plant types and methods of application.  In Crook and Bolton’s study, the solution was poured on both plant and soil, whereas in this study the solution was poured only on the soil.

	6. What recommendations do you have for further study and for improving the experiment?
	Additional studies could be conducted to determine the effect of Chemical X within the 0-20% range on both types of plants and with different methods of application.  


All of these sentences would be written in paragraph form.  It is on a table here to help you understand what needs to be included.  
