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Chemistry

Students presented their 

findings in an essay.



In order to solve the mystery, we decided to test the water 

with a flame test. Our team of investigators set up the 

necessary equipment, put on all of our safety equipment, 

and then fired up the Bunsen burner. In order to test the 

water sample, we shook the container to produce fumes 

within, unscrewed the cap, and then placed the mouth of 

the tube up to the vent of the burner. The fumes entered 

the vent, flowed up the burnerôs neck, and were eventually 

burned by the flame. As the fumes burned, the flame 

changed from blue to an orange-yellow colored line 

emission spectrum.

Excerpt



A line emission spectrum is bright lines, bands, or 

continuous radiation characteristic of and determined by 

a specific emitting substance subjected to a specific 

kind of excitation. When placed in the flame, the 

emission spectrum is visible to the naked eye. In this 

case, the spectrum was an orange-yellow flame when 

the pollutants vapors (specific substance) were 

subjected to excitation (flame). To figure out what the 

pollutant was, we simply needed to compare the color of 

our sampleôs flame to a list of elements and their 

corresponding flame colors.



In addition, 

students 

completed the         

Science 

Laboratory 

Environment 

Inventory

survey.



SLEI

Science Laboratory Environment 

Inventory1

1. The Actual Form- students answer the questions based on their 

actual experience in the lab.

2. The Preferred Form- students answer questions based on the 

studentôs preferences in the laboratory.



The SLEI Preferred Form consists of 35 items from 5 scales: 

Student Cohesiveness, Open-endedness, Integration, Rule 

Clarity, Material Environment.

Items are responded to on a five point scale:

Almost Never,  Seldom,  Sometimes,  Often, and  Very Often



Student 

Cohesiveness

Open-

Endedness

Maximum Point 

Value
35 35

Average 29 20

Range 19 - 35 10 - 28



Statement from SLEI How often would you prefer 

each practice to take place?

In this laboratory class, I 

would be required to design 

my own experiments to 

solve a given problem.

2.4 average

Between ñSeldomò and 

ñSometimesò 

I would decide the best way 

to proceed during laboratory 

experiments.

3.9 average

ñOftenò

Open-Endedness



Students completed an entry & exit survey



Entry Rubric 

Questions 1-10

Conventional Lab

Å54.8%

Å48.4%

Å48.4%

Å41.9%

Å29%

Å51.6%

Å67.7%

Å61.6%

Inquiry-Based Lab

Å56.8%

Å47.7%

Å52.3%

Å56.8%

Å31.8%

Å50%

Å47.7%

Å43.2%



Exit Rubric

Questions 1-10

Conventional Lab

Å71%

Å64.5%

Å90.3%

Å87.1%

Å77.4%

Å90.3%

Å87.1%

Å87.1%

Å93.5%

Å93.5%

Inquiry-Based Lab

Å82.2%

Å80%

Å86.7%

Å91.1%

Å77.8%

Å80%

Å91.1%

Å86.7%

Å82.2%

Å86.7%



Exit Rubric ïQuestions 11-18

Conventional Lab

Å80.6%

Å93.5%

Å93.5%

Å87.1%

Å83.9%

Å71%

Å80.6%

Å71%

Inquiry-Based Lab

Å75.6%

Å82.2%

Å86.7%

Å82.2%

Å86.7%

Å80%

Å91.1%

Å77.8%



Exit Rubric ïQuestion 19

ñI found this lab to be engaging.ò

ÅConventional Lab

Å71%

ÅInquiry-Based Lab

Å86.7%



Exit Rubric ïQuestion 20

ñLab was academically 

challenging.ò

ÅConventional Lab

Å51.6%

ÅInquiry-Based Lab

Å84.4%



Exit Rubric ïQuestion 21

ñExercise helped me learn.ò

ÅConventional Lab

Å83.9%

ÅInquiry-Based Lab

Å92.9%



Exit Rubric ïQuestion 22

ñI enjoyed this exercise.ò

ÅConventional Lab

Å61.3%

ÅInquiry-Based Lab

Å88.1%



Exit Rubric ïIBL ïQuestion 27

άL ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǿƻǊƪ ǇǊŜǎŜƴǘŜŘ 
by the other groups as well as I 

understand what my group 
ǿƻǊƪŜŘ ƻƴΦέ

73.8%



Biology

Student results 

were presented 

through 

PowerPoint.

(Example to 

followé)


