Reflections on Digital Library Plate Tectonics Inquiry Lesson

Inquiry Lesson: The Mystery of the Pangea Puzzle

Lead Learner:  Nancy Dow

Learners:  Mosley High School Marine Science class 11th-12th grade students
The overall objective for my lesson was to engage the students in an inquiry-based lesson on plate tectonics in which my students would discover the evidence that supports plate tectonics by using digital library materials.  
During the orientation phase of this lesson, the intent was to introduce available tools and concepts and model their use so that students feel safe taking intellectual risks. I accomplished this by finding out the student’s prior knowledge and by giving them a simple introduction into Alfred Wegner and his idea of Pangea. I then gave instructions for the students to observe the Pangea animations and make observations on scale, continents that change shape, and the patterns of color. I modeled the instructions by showing the class an animated model of Pangea (200 million years ago – present). As we watched the animation I told them what I wanted them to observe, and asked them to put all observations in their student log, as well as, any “I wonder” questions that came to mind. I modeled this first animation by pointing out the movement of the continents (some in different direction), the change in shape of the continents, the date changing, and the color of continents. I also poised “I wonder” questions like “I wonder why some move faster than others?” The students immediately started to ask their own questions and state their own observations.  Using the Power Profile from the teacher and student perspective, (teacher power profile) & (student power profile) I rated each stage of my lesson on a 1-4 scale before and after implementation of the lesson. (1= less power, 4=most power) My goal was to “shift” the power from me, the teacher, at the onset of the lesson to the students by the completion of the lesson.  In the orientation stage I initially gave myself (the teacher) a rating of 3 (guides learners with general instructions and allows for adaptations), while reflecting back on the lesson I rated the phase a 2.5 (between guides learners with general instructions and allows for adaptations and provides direction via general instructions). Initially I gave the students a rating of 2 (clarifies lead learners instruction), after reflecting on this stage after the enactment of the lesson I rated the students a 3 (integrates general instructions).  Both of these changes in the power profile (teacher and student) where made because while I was modeling I pointed out specific observations but the student automatically began to make their own observations and to generate authentic questions. 
During the exploration (fieldwork) phase of the lesson the intent was to provide students with an experience to foster their interest and ownership; provoke students to explore and generate their own questions about the phenomenon. I fostered the students’ interest about plate tectonics by preparing a web quest that led the students to several models of Pangea. After viewing each model, they recorded their observations and “I wonder” questions in their student logs. Once they were completed the students were given two different Pangea puzzles, in which they had to construct Pangea and then move the continents to their modern day location. At this point I checked their student logs to obtain a formative assessment based on their written observations and “I wonder” questions which should have observed different pieces of evidence on each model.  Using the Power profile, I rated myself a 2 (guides learners in focusing observations and allows for adaptation) both before and after the lesson. I rated the students a 4 (generates independent observations) both before and after the lesson. Both the teacher and student followed the expected power change. There is evidence that the students followed the web challenge and came up with their own independent observations and questions and then recorded them into their lab notebook.
During the debriefing phase of the lesson, the intent was to honor all student observations, questions and hypothesis in order to identify and discuss their viability as a research topic. I asked students in each row to focus on a specific model.  For example, each student in row one gave me an observation and question from model one, then I opened the floor up to any student that may have a different observation or question about that particular model. The next row discussed model two and so on. As the students were sharing their observations and questions, I wrote them out on the board so that we had a group record for our continued discussion. By the end of our debriefing the kids were quite excited about their questions they wanted immediate answers. When I told them they were going to have to do the research and find the answers out, they were like “You’ve got to tell me”. Later after school I went through the students list of observations and questions and put them into major themes. Most of the questions fell into seven groups which where; fossils, age of seafloor, magnetic anomalies, jigsaw shape of continents, geological features, volcanoes, and earthquakes. I placed these topics on the board and allowed the students to sign up for the topic that interested them the most. They were in groups of four students. Another formative assessment was done at this point, based on whether they contributed to the debriefing with at least one observation and one question. During the planning of the lesson I used the Power Profile to rate myself a 1 (facilitates learners in generating questions) and after the completion of the lesson I rated myself a 2 (guides learners in generating adaptations to questions). I rated the students a 4 (generates a question) before and a 3.5 (between generates a question and selects and adapts from questions provided) after completing the lesson. Both of these changes for the teacher and student were made because I used their questions and observations to create a list of topics and then the students created their own hypothesis based on the topic that interested them.
During the experimentation phase of the lesson, the intent was to provide the students an opportunity to design an investigation wherein the students gather and analyze data that address their question. Students chose their “topic” groups and were instructed on the characteristics of a researchable hypothesis and then directed to form a relevant researchable hypothesis. Once approved, they discussed major concepts necessary to prove or disprove their hypothesis. I then provided the students with a content lesson on how to use the ERESE databases and the groups started their research using the ERESE databases. The students search the ERESE database, EarthRef.org database, and the World Wide Web for data to help them answer their question. At this point I completed a formative assessment of their researchable question and hypothesis by checking their student logs. Using the Power Profile I rated the teacher a 2 (guides learners as to what evidence to collect and how to collect it; learner decides method) both before and after the lesson. I rated the students a 3 (guided to collect specific data and do specific data analysis) both before and after the lesson. The teacher and student followed the expected power change; the evidence is that the students collected their own data from ERESE sites and other search engines; I only assisted them when help was needed. 
 During the Data analysis phase of the lesson, the intent was to define approach for analyzing data. The groups brainstormed on how to analyze the data they collected. They put the information into data tables then developed a format to visualize the data.  They generated their conclusions form the data and developed a as to whether the data supported the hypothesis or not. They also listed any questions that they would like to investigate further. Using the Power Profile I rated myself a 2 (guides learner to analyze and interpret data) both before and after the lesson. Before the lesson I rated the learners a 3 (guided in process of formulating explanations) and after the lesson I rated them a 4 (formulates explanations from evidence) because although several where able to complete this unassisted some needed guidance through this process.
During the presentation phase of the lesson, the intent was to provide students an opportunity to prepare and communicate what they have learned. The students completed the student log and designed the PowerPoint presentations. Each group presented their piece of the puzzle to the class as a PowerPoint presentation and facilitated a discussion on the evidence. During the planning phase, using the Power Profile I rated myself a 1 (encourages / monitors formation of logical arguments to explain data: expects learners to develop logical presentation of results) and after the lesson was completed I rated myself a 2 (guides the learner how to present their results). Before the lesson I rated the learner a 4 (independently forms reasonable and logical arguments and presentation) after the lesson I rated the learner a 3.5 (between independently forms reasonable and logical arguments and presentation and guided throughout development of argument and presentation). There were changes in both the teacher and student ratings because I gave the students a rubric that include a basic outline of the information I wanted them to include but the presentation was left up to each group. 
My intent throughout the inquiry process was to shift the degree of power (responsibility) for the learning process from me to the students.  This is evident in my power profile in each stage for both the teacher and the student. My numbers were to go from 3 to 1 and the students from 2 to 4.  
	
	Teacher
	Student

	
	Intent
	Enactment
	Intent
	Enactment

	Orientation
	3
	2.5
	2
	3

	Fieldwork
	2
	2
	4
	4

	Debriefing
	1
	2
	4
	3.5

	Experimenting
	2
	2
	3
	3

	Data Analysis
	2
	2
	3
	4

	Presentation
	1
	2
	4
	3.5


During the enactment of the inquiry I found that less direct instruction was needed than I had anticipated. This is reflected in the enactment power profile for both the teacher and the student.  However, I found that the shift I expected during debriefing did not occur; the students were not as capable of generating researchable questions and testable hypotheses as I had anticipated.  Even after I used content lessons to address these concepts the students still required more guidance than I had originally anticipated.  The experimental stage went as anticipated for both the teacher and the students, in fact by the time the students were in the data analysis stage they were so engaged in their study they need little or no guidance to organize their data. I had intended to stay at this level of power (responsibility) during the presentation stage, however when we got to that point I felt it necessary to place more control on the process than I had originally intended.  I decided to give the students detailed instructions and a rubric for their presentation.  My rationale was based on my lack of experience with their presentation skills.  They had not yet done a presentation in my classroom and I was concerned that they would not be able to produce a clear, concise presentation without my guidance.  I also had concerns for assessment; I wanted to standardize the format in which they presented so that it would be clear what weight each component carried.  I was pleased with the students overall performance and their willingness to accept responsibility for the inquiry process and their interest in using digital library materials to investigate their question. I found through this experience that blending of the inquiry process and digital library resources provides a rich learning opportunity for students.  

