Lesson Study Summary Electrolysis of Water

Overview of Lesson Study Process:

Teachers in this cadre chose this existing lesson from Year 2 of the project because it addresses the 5th and 8th grade standards related to the formation of compounds, properties of compounds, and the rearrangement of atoms in chemical reactions.  Teachers liked the hands-on investigation activity in which students make before and after observations of the reactants and products. Students are challenged to explain the results, in particular the 2:1 ratio of the gases produced, and the possible identities of these gases.

Research Question and Evidence:

The research question was: “What is the percentage of students who are proficient when answering a free response question compared to a multiple choice question?” Teachers are interested in knowing the extent to which students can accurately answer both free response and multiple choice test questions. The concern is whether students can master the concepts to a level in which they can answer standardized test-type questions. The feeling is that teachers often teach and assess a lesson but do not include student practice in these types of questions, which are important skills to have for improving scores on state tests.
   Students will answer these questions at end of the lesson, after reviewing and discussing the lab. Teachers worked on crafting separate sets of test questions for 5th and 8th grade. 

5th Grade Results:  About ¾ of students scored a “3” which means “proficient”. (A “4” would be advanced).  Of the remaining ¼, about half, or 1/8 scored a 2 and the other 1/8 scored a 1.

8th Grade Results:

Table A: FREE RESPONSE QUIZ SCORES

	Round #1 (done collaboratively in groups) 25 total students
	Round #2 (done individually)

	Score: 0=    3 (tallies, ie. # students with this

                         score)
	4 (tallies)

	           1=    10
	12

	           2=    10
	5

	          3=    2
	0

	          4=    0
	1


Table B: MULTIPLE CHOICE  QUIZ SCORES-This was a multiple choice quiz with 4 questions, but #2 was eliminated due to some unclear choices)

Key:

1. b          2. b               3. d               4. d  (We thought #2 should be eliminated)

	# of questions correct
	# of students

	0
	6

	1
	5

	2
	6

	3
	6


Revisions of the Lesson:

The teachers wrote and added  a student procedure worksheet for the electrolysis of water, which was missing from the original lesson.

It was felt there were some parts of the lesson that could be strengthened. Teachers felt that the questions should be read to students for clarification. There were some steps left out due to time which should have been completed. One observation was how the students reacted to the free response questions. They, especially the GATE students, needed reassurance that they were correct.

Suggestions:

· Do water paper activity first

· Add paper H and O activity to lesson plan

· Add journal writing

· 8th grade: Explain positive and negative charges

Conclusions:

Overall, the scores (see charts below) for both the Free Response and Multiple Choice Quizzes produced lower than our expected results from the 8th grade students in this class.  The free response quiz was given twice*, but in both rounds just a few students scored at the “proficiency” level. Round 1, done in groups, produced better results, presumably because students helped each other. As for the Multiple Choice quiz, about 52% scored 67% or higher and only 26% scored 100%, or 3 out of 3 questions. (On the positive side, the teacher noted that ELL student scores were higher in the multiple choice than in the free response, which most likely reflects their difficulty with vocabulary in the free response.)

The cadre attributed these poor results to the fact that there was not enough time devoted to review and application before the students took these quizzes. It was suggested that the review questions used during the first teaching of this lesson be used again here in order to help students process their ideas of the lab. Moreover, questions related to the 2:1 ratio of H2O should be added. Students definitely needed more practice in seeing and working with the 2:1 ratio in different ways. The free response question, which involved the idea of liters and not the usual atoms, required somewhat of a leap if students had not yet attained a solid understanding of the 2:1 ratio.  As practice in this 2:1 ratio, the cadre devised a T-chart that could be added to the lesson, see notes below. The cadre also felt that the free response could be modified into a question that included scaffolding, perhaps a series of short leading questions that would help students to understand the main question dealing with the liters.

