
 Rubric for Different Levels of Student Research 

New York City Science and Engineering Fair 

 Project Background – 
Rationale 

Hypothesis –  
Research Question 

Experimentation Design – 
Materials and Methods  

Results – Data Analysis Conclusions –  
Discussion of Findings 

Level 1: 
 
BEGINNING 
RESEARCH 
 
 
 
 
 

• May use text book , 
encyclopedias or internet for 
references 

• Sources  not cited in the body of 
the paper 

• Content driven (or tied to the 
curriculum)  

• Rationale not stated or unclear 
  
 
 

• May formulate hypothesis, but it 
is not based on observation or 
research  

• May stem from teacher-guided 
class activity. 

 
 
 
 
 
 

• Experiment does not test 
hypothesis 

• Short term - may be completed 
within one class period 

• May not have control 
• Methods are not original 
• May be experiment from lab 

manual 
• May be repeat of classic 

experiment (e.g. Mendel’s 
tall/short pea plants)  

• No data – research plan only 
• An answer (outcome driven) – 

might already be known 
• No representations of data (e.g. 

graphs) 
• Limited analysis of data.   
• No statistical analysis   
• No discussion of significance  of 

findings  

• Results are restated    
• May be reference to hypothesis, 

but no discussion of why it was 
or wasn’t supported 

• No discussion of implications or 
significance of the findings 

• No indication of problems that 
arose, and how to solve them 

• No indication of areas for further 
research  

• No indication of next steps 
 

 
Project 
Example 
 
Title: The Effect 
of Herbicides 
on Daphnia 
Reproduction 
 

 
Rationale: Herbicides are harmful 
to plants, so they may be harmful 
to Daphnia.  Student proposes to 
treat Daphnia with different 
amounts of an herbicide, and 
counts how many Daphnia survive.  
 
Problems:  Identification of the type 
of herbicide and what it is known to 
do to an organism; lack of 
connection between the 
hypothesized effect on the 
organism and what is actually 
being measured. 

 
Hypothesis:  The Daphnia that are 
grown in water that contains 
herbicide will die.  Daphnia that are 
grown in water without herbicide 
will be able to reproduce.   
 
Problem:  This is what we call the 
“Sledgehammer effect.”  (e.g. 
“What happens if you hit an ant 
over the head with a 
sledgehammer?”) 

 
Materials and Methods:  In the first 
jar, only spring water was added – 
this was the control.  In the other 
jar, one scoop of herbicide was 
added to a cup of spring water – 
this was the experimental group; 
Three Daphnia were placed in each 
jar; The number of Daphnia was 
counted every day for a week; 
Records were kept. 
 
Problems: Concentration of 
herbicide is not mentioned; The 
number of organisms is too small to 
provide significant data; There is no 
mention of the type of records that 
will be kept.  

 
Results:  All of the Daphnia in the 
control group were still alive after 
one week, and the two Daphnia in 
the experimental group died.   
 
Problems: The experimental design 
of the project is too simplistic to 
obtain significant results; the 
number of organisms used and the 
two experimental vs. control group 
set-up is too small to provide 
significant data for analysis. 
 
 

 
Conclusions:  The data collected 
proved my hypothesis correct.  
Herbicides are used to kill weeds 
and other plants.  Herbicides are 
also harmful to Daphnia and to 
other animals that come into 
contact with it, like humans.  
People should be careful when 
disposing of herbicides because it 
could get into our drinking water 
and harm humans. 
 
Problems:  The data collected while 
may lead to this conclusion, does 
not provide adequate evidence to 
support the claims; these 
conclusions do not address the 
original project goals of the effect 
of the herbicide on reproduction.  

 



 Rubric for Different Levels of Student Research 

New York City Science and Engineering Fair 

 Project Background – 
Rationale 

Hypothesis –  
Research Question 

Experimentation Design – 
Materials and Methods  

Results – Data Analysis Conclusions –  
Discussion of Findings 

Level 2: 
 
INTERMEDIATE 
RESEARCH 
 
 

• May use some journal articles 
and/or recent literature 

• Sources may be cited in the body 
of the paper 

• Content usually based on 
curriculum 

• Rationale presented superficially  
 
 

• Able to formulate a hypothesis 
(research question) based on 
observation 

 
 

• Experiment does test hypothesis 
• Short or long term 
• Has control 
• Methods may be modification of 

previously published materials 
 

• Answer (research driven) is not 
already known 

• One or two representations of 
data  

• Limited data analysis 
• Statistics may be used 
• Little discussion of significance   
 

• Contains reference to 
hypothesis, and limited 
discussion of why it was or 
wasn’t supported 

• May be limited discussion of 
implications or significance 

• May be some indication of 
problems 

• May be limited indication of 
areas for future research and 
next steps 

 
Project 
Example 
 
Title:  The 
effect of 
herbicides A 
and B on 
Daphnia 
Reproduction  
 

 
Rationale:  Due to runoff of water 
from soil, herbicides may get into 
groundwater, and may affect 
freshwater animals in lakes and 
ponds. Student proposes to grow 
and incubate Daphnia in water 
collected from a water source at 
different distances from a local run-
off area, tests for levels of nitrogen, 
then counts how many Daphnia 
survive.  
 
Problems: Although student 
identified and measured a chemical 
component that is typically found in 
fertilizer, there is still little 
connection between the 
hypothesized effect on the 
organism and what is actually 
being measured.  

 
Hypothesis:   As the distance from 
the runoff area increases, there will 
be less nitrogen found in the water.  
The less nitrogen there is, the 
greater the number of Daphnia will 
survive.  
 
Problem:  Although this is taking 
the distance from the source of the 
herbicide into account, the student 
has not identified nitrogen as a 
chemical that is found in herbicides. 

 
Methods and Materials:  Five jars, 
each containing 250 ml of spring 
water were prepared.  A nitrogen 
compound that is found in fertilizer 
was added to Jars 1 - 4 in the 
following concentrations:  1%; 
0.5%; 0.25%; and 0.13%.  No 
nitrogen compound was added to 
the fifth jar.  Five Daphnia were 
placed in each jar, and were 
counted every day for a week. 
 
Problem:  Although this was a 
controlled experiment, and it did 
test the hypothesis, the 
experimental groups were still too 
small to provide significant results.   
 

 
Results:  A table was constructed to 
show the number of survivors at 
each concentration. The student 
found that as the concentration of 
fertilizer went up, the number of 
surviving Daphnia went down. The 
student uses some descriptive 
statistics (mean, average, etc) and 
also adds a line graph to show the 
number of daphnia that survived.  
 
 
Problems: The experimental groups 
were still too small to provide 
significant results. There was little 
or no statistical analysis of data 
and depending on what conclusions 
were being formulated; probably 
used the wrong graph style.    

 
Conclusions:  The experiments 
proved the hypothesis to be true 
and cites evidence where 
connections can be made in areas 
of large run-off.  Acknowledges 
nitrogen and other chemicals found 
in run-off water and needs 
additional testing to identify what 
other chemicals can be a factor.   
 
Problems:  The student has not 
made a clear connection between 
nitrogen and the actual cause of 
the mutation related to Daphnia 
reproduction.   
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New York City Science and Engineering Fair 

 Project Background – 
Rationale 

Hypothesis –  
Research Question 

Experimentation Design – 
Materials and Methods  

Results – Data Analysis Conclusions –  
Discussion of Findings 

 Level 3: 
 
“COMPETITION 
– READY” 
RESEARCH   
 
 

• Uses recent scientific journals 
and/or other primary sources   

• Sources are cited in the body of 
the paper 

• There is a significance or 
purpose to the rationale 

• usually original research /new 
research (fringe science) 

 

• Derived from background 
research or current research 
studies.  

 
 
 
 
 
 

• Experiment tests hypothesis 
• Open ended 
• Long term 
• Methods are original, or are a 

modification of previously 
published materials 

• Results are reproducible (more 
than 1 trial) 

 

• Answer (research driven) is not 
already known 

• Multiple representations of data 
are shown 

• Statistics are used as part of the 
data analysis 

• Extensive discussion of 
significance of the findings 

 

• Contains reference to 
hypothesis, and discussion of 
why it was or wasn’t supported 

• Discussion of implications or 
significance of the findings 

• Discussion of problems that 
arose, and how they could be 
solved 

• Discusses areas for further 
research and next steps 

 

 
Project 
Example 
 
Title: The effect 
of herbicides A 
and B on the 
number and 
viability of 
progeny in 
Daphnia 
 

 
Rationale:  Due to runoff of water 
from soil, herbicides may get into 
groundwater, and may affect 
freshwater animals in lakes and 
ponds.  Previous research (author, 
date) has shown that certain 
chemicals found in herbicides cause 
mutations that affect the viability 
of offspring.  Student identifies 
levels of different contaminants 
and sets-up experiment that mimic 
contaminant levels found near run-
off, then counts number of Daphnia 
offspring over time. 
 

 
Hypothesis:   Herbicides A contains   
Chemical C, which has been shown 
(author, date) to cause mutations 
that affect viability of offspring.  
Herbicide B does not contain 
Chemical C, but contains Chemical 
D, which has a similar structure, 
except that a carbonyl group is 
replaced by a hydroxyl group.   It is 
hypothesized that at all 
concentrations, there will be fewer 
viable Daphnia offspring in runoff 
from Herbicide A than Herbicide B 
or the control.   

 
Materials and Methods: There were 
two trials of the following 
experiment: Nine 500 ml beakers, 
each containing 250 ml of spring 
water purchased from Acme 
Springs were prepared.  Chemical C 
was added to beakers 1-4, and 
Chemical D was added to beakers 
5-8 in the following concentrations:  
1%; 0.50%; 0.25%; 0.13%; No 
chemicals were added to Jar 9 
(control.)  Thirty Daphnia were 
added to each beaker.  The number 
of offspring were counted daily for 
the next 4 weeks, and a table was 
constructed to show the results.   
 

 
Results: A line graph was 
constructed from this table.   
Data was analyzed statistically, 
using standard deviation and Chi-
square tests at each concentration. 
Data showed that as the 
concentration goes up, the number 
of offspring went down; and after 2 
weeks, the number of offspring 
started to go up again. 

 
Conclusions: A connection is made 
between the effects of the 
chemicals and the rate of viable 
progeny and connecting the 
findings with current research in 
population studies in highly 
polluted areas – showing that as 
the concentration of Herbicide B 
increased, the number of offspring 
decreased. However, over time, 
Daphnia seem to mutate so that 
the number of viable progeny 
increased.  Additional tests are 
needed (and will be done) to 
identify the biochemical effects on 
the offspring. 

 


