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 Grade Boundary: Low Excellence 

1. For Excellence, the student needs to carry out a comprehensive practical 
chemistry investigation with direction. 
 
This involves: 
  

• justifying the choices made to increase accuracy during the investigation 
• justifying the conclusion in terms of the processed data and the purpose of 

the investigation 
• relating investigation findings to applicable chemistry ideas. 

 
This student has carried out a comprehensive practical investigation by controlling 
variables, and has justified the choices made to increase the accuracy of the 
measured values (1). Data has been processed and represented to enable a 
conclusion to be reached. The conclusion is justified in terms of the processed 
data and the purpose of the investigation. The discussion on the reliability of 
results is also sufficient (3). 
 
For a more secure Excellence, the student could discuss the chemistry ideas more 
comprehensively. Reference should be made to particles. Reasons for successful 
collisions are required (2).  
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Results 

 
Conclusion 
 
According to the data, as temperature increased, the time decreased therefore the rate of the 
reaction increased.  
 
Discussion 
 
Sodium thiosulfate from the same stock bottle was used ensuring that the same 
concentration of sodium thiosulfate was used in every test. The same volume of sodium 
thiosulfate (15mL) and HCl (15mL) was used in every test – we used the same measuring 
cylinder to measure the volume. If the volume changed then there would be a change to the 
amount of particles so the reaction time would change. To prevent cross contamination, we 
used one measuring cylinder but rinsed it with distilled water after every use. Before using 
the measuring cylinder we ensured that it was completely dry. If it was wet then it would 
dilute the concentration of the solution and therefore change the amount of reactive particles. 
 
To increase accuracy, we measured the sodium thiosulfate and HCl at eye level to eliminate 
the error of parallax. Readings off the measuring cylinder were taken from the bottom of the 
meniscus. The same person in the group operated the stop watch because each person has 
a unique reaction time and we wanted to keep this reaction time constant for all tests. All 
volumes were measured accurately with a measuring cylinder. 
 
As the temperature of the sodium thiosulfate increased, the time taken for the mixture of 
sodium thiosulfate and hydrochloric acid to react decreased. This is shown in our test as the 
results show that at the lowest temperature of 20ºC, it took 116 s and at the highest 
temperature of 80ºC only took 8 s which was the shortest time. This observation shows that 
the increase in temperature allows more successful collisions per second and therefore 
increases the reaction rate. The low temperature does not have as many successful 
collisions per second which decreases the reaction rate.  
 
Our results are reliable because we ensured that all conical flasks used were rinsed and 
dried thoroughly after each use. We repeated our trials and all outliers were removed from 
the final data. The outliers 123 s for 20 ºC and 37 s for 40 ºC were not included in calculating 
the average time. An average of the three trials for each temperature was taken. One person 
in the group was responsible for timing therefore the same person stopped the stop watch 
when the cross below the beaker was no longer visible. The person also looked at the cross 
from directly above and not at an angle. 

 20 ºC 40 ºC 60 ºC  80 ºC  
Test 1 time 114 s 37 s 14 s 7 s 

Test 2 time 123 s 33 s 16 s 9 s 

Test 3 time 115 s 33.5 s 15 s 7.8 s 

Test 4 time 117 s 35 s - - 

Average time 115 s 34 s 15 s 8 s 



Exemplar for internal assessment resource Chemistry for Achievement Standard 90930 

© NZQA 2017  

 Grade Boundary: High Merit 

2. For Merit, the student needs to carry out an in-depth practical chemistry 
investigation with direction. 
 
This involves: 
 

• developing a procedure for collecting primary data, with units, relevant to 
the purpose, based on the manipulation of the independent variable over a 
valid range of values, with repetition to show reliability 

• controlling the variable(s) that could have a significant effect on the results 
• using techniques to increase the accuracy of the measured values of the 

dependent (and independent) variable  
• processing and representing the data to enable a conclusion to be reached  
• writing a conclusion based on the processed data that links to the purpose 

of the investigation. 

This student has carried out an in-depth practical investigation by sufficiently 
controlling variables that could have a significant effect on the results (1). There is 
sufficient discussion about using techniques to increase the accuracy of the 
measured values of the dependent (and independent) variable, and about the 
reliability of the results (2). Data has been processed and represented in a way 
that enables a conclusion to be reached. The conclusion is based on the 
processed data, and it links to the purpose of the investigation. 
 
To reach Excellence, the student could relate investigation findings to applicable 
chemistry ideas in the discussion. 
 

 
 
  



Exemplar for internal assessment resource Chemistry for Achievement Standard 90930 

© NZQA 2017  

 Results 
 
 

 
Conclusion   
 
As temperature increased, the rate of the reaction also increased.  
 
Discussion 
 
Sodium thiosulfate from the same stock bottle was used ensuring that the same 

concentration of sodium thiosulfate was used in every test. The same amount of sodium 

thiosulfate and HCl was used in every test – we used the same measuring cylinder to 

measure the volume. To prevent cross contamination we used one measuring cylinder but 

rinsed it with distilled water after every use. Before using the measuring cylinder we ensured 

that it was completely dry. The same stop watch was used to measure time taken.                                                                              

 

To increase accuracy, we measured the sodium thiosulfate and HCl at eye level to eliminate 

the error of parallax. Readings off the measuring cylinder were taken from the bottom of the 

meniscus. The same person in the group operated the stop watch because each person has 

a unique reaction time and we wanted to keep this reaction time constant for all tests. 

 

Our results are reliable because we ensured that all conical flasks used were rinsed and 

dried thoroughly after each use. We repeated our trials and all outliers were removed from 

the final data. The outliers 123 s for 20 ºC and 37 s for 40 ºC were not included in calculating 

the average time. An average of the three trials for each temperature was taken. One person 

in the group was responsible for timing therefore the same person stopped the stop watch 

when the cross below the beaker was no longer visible. The person also looked at the cross 

from directly above and not at an angle. 

 
 
 
 

 20 ºC 40 ºC 60 ºC  80 ºC  
Test 1 time 114 s 37 s 14 s 7 s 

Test 2 time 123 s 33 s 16 s 9 s 

Test 3 time 115 s 33.5 s 15 s 7.8 s 

Test 4 time 117 s 35 s - - 

Average time 115 s 34 s 15 s 8 s 
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 Grade Boundary: Low Merit 

3. For Merit, the student needs to carry out an in-depth practical chemistry 
investigation with direction. 
 
This involves: 
 

• developing a procedure for collecting primary data, with units, relevant to 
the purpose, based on the manipulation of the independent variable over a 
valid range of values, with repetition to show reliability 

• controlling the variable(s) that could have a significant effect on the results 
• using techniques to increase the accuracy of the measured values of the 

dependent (and independent) variable  
• processing and representing the data to enable a conclusion to be reached  
• writing a conclusion based on the processed data that links to the purpose 

of the investigation. 

This student has collected primary data, with correct units, relevant to the purpose, 
based on manipulation of the independent variable over a valid range of values, 
with repetition to show reliability (1). Data has been processed and represented to 
enable a conclusion to be reached. The conclusion is based on processed data, 
and it links to the purpose of the investigation (3).  
 
For a more secure Merit, the student could correctly process the data (2). The 
student could also discuss controlling variables that could have a significant effect 
on the results, and to discuss the techniques used to increase the accuracy of the 
measured values of the dependent (and independent) variable in more detail (4). 
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Results 

 

 
Conclusion 
 
As temperature increased, the rate of the reaction also increased. 
 
Discussion 
 
Sodium thiosulfate from the same stock bottle was used ensuring that the same 

concentration of sodium thiosulfate was used in every test. The same volume of sodium 

thiosulfate and HCl was used in every test – we used the same measuring cylinder to 

measure the volume. To increase accuracy, we measured the sodium thiosulfate and HCl at 

eye level to eliminate the error of parallax. 

 
 
 

 20 ºC 40 ºC 60 ºC  80 ºC  
Test 1 time 114 s 37 s 14 s 7 s 

Test 2 time 123 s 33 s 16 s 9 s 

Test 3 time 115 s 33.5 s 15 s 7.8 s 

Test 4 time 117 s 35 s - - 

Average time 116 s 33 s 15 s 8 s 
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 Grade Boundary: High Achieved 

4. For Achieved, the student needs to carry out a practical chemistry investigation 
with direction. 
 
This involves: 
 

• developing a method for collecting primary data with units, relevant to the 
purpose, based on the manipulation of the independent variable over a 
range of values 

• processing and representing the data in an appropriate way (graph, table, 
calculation e.t.c.) 

• writing a conclusion based on the processed data. 

This student has collected primary data with units, relevant to the purpose, based 
on the manipulation of the independent variable for three values of the 
independent variable (1). Data has been processed and represented to enable a 
conclusion to be reached. The conclusion is based on processed data (2). There 
is discussion on controlling variables that could have a significant effect on the 
results (3).  
 
To reach Merit, the student could write a conclusion that links the processed data 
to the purpose of the investigation. 
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Purpose 
 
To determine how the rate of a chemical reaction changes as the temperature of one 
reactant is changed. 
 

 
Procedure 
 

1. Take three samples of identical 50mL sodium thiosulfate. Record the temperature. 
2. Place flask with sodium thiosulfate on sheet with X. Add 10 mL of HCl. 
3. Start timer when you add HCl. 
4. Stop timer when X can no longer be seen. 
5. Record time. 
6. Repeat steps 2-5 with sodium thiosulfate at 40 ºC and 60 ºC. 

 
Results 

 
 
 

 
 
 
 
 
 
 

 
Conclusion 
 
As temperature increased, the reaction was faster.  
 
Discussion 
 
Sodium thiosulfate from the same stock bottle was used ensuring that the same 

concentration of sodium thiosulfate was used in every test. The same amount of sodium 

thiosulfate and HCl was used in every test – we used the same measuring cylinder to 

measure the volume. To increase accuracy, we measured the sodium thiosulfate and HCl at 

eye level to eliminate the error of parallax. 

 
  

 20 ºC 40 ºC 60 ºC  
Test 1 time 116.5 s 35 s 14 s 

Test 2 time 114 s 33 s 16 s 

Test 3 time 116 s 34 s 14.4 s 

Average time 115.5 s 34 s 15 s 
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 Grade Boundary: Low Achieved 

5. For Achieved, the student needs to carry out a practical chemistry investigation 
with direction. 
 
This involves: 
 

• developing a method for collecting primary data with units, relevant to the 
purpose, based on the manipulation of the independent variable over a 
range of values 

• processing and representing the data in an appropriate way (graph, table, 
calculation e.t.c.) 

• writing a conclusion based on the processed data. 

This student has developed a method for collecting primary data with units, 
relevant to the purpose, based on manipulation of the independent variable over a 
range of values (1). The data collected from the investigation is represented 
appropriately (2). Conclusion is based on processed data (4).   
 
For a more secure Achieved, the student could use the correct unit for time (3). 
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Purpose  
 
To determine how the rate of a chemical reaction changes as the 
temperature of one reactant is changed. 
 
 
Procedure 
 

1. Take three samples of identical 50mL sodium thiosulfate. Record the temperature. 
2. Place flask with sodium thiosulfate on sheet with X. Add 10 mL of HCl. 
3. Start timer when you add HCl. 
4. Stop timer when X can no longer be seen. 
5. Record time. 
6. Repeat steps 2-5 with sodium thiosulfate at 40 ºC and 60 ºC. 

 
Results 
 
 

 
 
 

 
Conclusion 
 
As temperature increased, the time taken decreased. 
 
 
 

 20 ºC 40 ºC 60 ºC  
 time 1min23 s 35s  14 s 
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 Grade Boundary: High Not Achieved 

6. For Achieved, the student needs to carry out a practical chemistry investigation 
with direction. 
 
This involves: 
 

• developing a method for collecting primary data with units, relevant to the 
purpose, based on the manipulation of the independent variable over a 
range of values 

• processing and representing the data in an appropriate way (graph, table, 
calculation e.t.c.) 

• writing a conclusion based on the processed data. 

This student has developed a method for collecting primary data with units, 
relevant to the purpose, based on manipulation of the independent variable over a 
range of values (1). The data collected from the investigation is represented (2). 
Conclusion is based on processed data (3).    
 
To reach Achieved, the student could represent data (time) with the correct units 
(2). 
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Purpose 
 
To determine how the rate of a chemical reaction changes as the temperature of one 
reactant is changed. 
 
 
Procedure 
 

1. Take three samples of identical 50mL sodium thiosulfate. Record the temperature. 
2. Place flask with sodium thiosulfate on sheet with X. Add 10 mL of HCl. 
3. Start timer when you add HCl. 
4. Stop timer when X can no longer be seen. 
5. Record time. 
6. Repeat steps 2-5 with sodium thiosulfate at 40 ºC and 60 ºC. 

 
Results 
 

 
 
 
 

 
 
 
Conclusion 
 
As temperature increased, the time taken decreased.   
 

 

 20 ºC 40 ºC 60 ºC  
time 114 35  14  


