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Comparison of Three DataTools School Sites

Three classrooms were observed to gain an understanding of how teachers conducted DataTools units, how the technologies supported science learning, and how well students adopted increased technology-focused science learning. In each of the schools, two classrooms were observed over the course of the unit’s instructional period, commonly three days each. A total of four teachers teaching 14 individual classroom sessions were observed. In one school, the DataTools lessons were conducted in sequential days, in the other two, the lessons were conducted one day per week over three weeks. Additional observations were made to collect context observations, focus groups, and teacher interviews.

Methodology

A classroom observation sheet was developed to capture different levels of teaching and learning dimensions. Observations were made at five-minute intervals and summarized at the end of each class. Three categories of data were collected: 

a) context data: school demographics, academics, computer access, resources

b) instructional data: how the lessons unfolded; what kinds of interactions occurred, what was being taught, how technology was being used

c) relationships between technology use and science learning

Focus groups were conducted with sample students in two schools and individual interviews were conducted with each of the teachers after the observations were complete. Observation sheet and interview protocols are included in appendix. Additional data was gathered from select student work, teacher observations, and teacher email and posting exchanges.

Context

We observed classrooms at the Pierce school (two 8th grade science classes), the Browne school (two 7th grade science classrooms; one low-performing, one normally performing), and the Healey school (two 6th grade media center/lab elective classes where the teacher was conducting science units: one low-performing, one normally performing). 

The schools were urban K-8 sites representing a range of ethnicities and academic performance: All schools were of Title I
 status, an average 63% of students had computers at home with Internet access, two of the schools were in AYP
 deficit status for mathematics MCAS.

The chart below outlines relevant criteria means: 

	
	Mean
	Pierce
	Browne
	Healey

	Student/computer ratio
	3.2
	3.4
	2.7
	3.6

	% Teachers licensed in assigned area
	98.3
	96.5
	 81.6
	100

	% Teachers highly qualified
	94.1
	 98.3
	 85.3
	 98.6

	% Attendence
	95.4
	 95.9
	 95.6
	 94.8

	% English Language Learner
	11.5
	 8.5
	 15.5
	 10.6

	SPED
	18.0
	 16.2
	 10.1
	 27.8

	Low income
	55.1
	 14.7
	 89.7
	 60.9

	% Advanced Math MCAS
	15.0
	 29
	 5
	 11

	% Warning Math MCAS
	33.7
	 18
	 43
	 40


Observations occurred between December and March and in two schools were the second DataTools class assignments of the year; these were all science classrooms. In the third school only a single DataTools class was implemented; this was a library/media center class where science was taught only three days of the year (those days involving DataTools). Class periods averaged 50 minutes.

Students

In general, students seemed very engaged by the use of computer technology to collect and analyze data. Although only 63% of students had computer access at home, most proved facile with technology and learned the fundamental skills in acquiring and manipulating data toward interpretation. The computer helped students work collaboratively; in one class they shared computers, but in the others, where students had one-to-one access, advanced students assisted classmates. Focal issues were minimal in most cases and were limited to students “straying” into online games and other non-task computer applications. Behavioral issues occurred only in the 6th grade media class due to lack of science and mathematics background knowledge, a particular lack of student maturity, and the class not being a science class. 

Faculty

All observed teachers contributed to the overall Data Tools project and complied with project requirements. Three of the teachers (two in one school) were very experienced, one was a second-year teacher. All teachers had at minimum a working knowledge of the computer (OS) and Excel prior to DataTools; other applications they learned during the program. None claimed expertise with any of the software, but comfort enough to teach and support their students. 

Teachers did not yet feel secure enough in their technology abilities or their lesson plans to begin sharing with other faculty within their schools. They wanted to wait and see how the program unfolded, how the students reacted, how different concepts were taught and then assess the program’s value. In most cases, teachers reported that next year (when they would no longer be part of an active DataTools cohort) they would refine and re-teach their lessons and try to share with colleagues. 
Physical facilities for course

In two schools, DataTools classes took place computer labs (students had 1:1 access to desktop computers), in one school, the science classroom was used with laptops set up specially for the unit (students shared computers 2:1). Computers were modern, connectivity was reliable, and a printer was readily available. In the labs, computers were arranged in a peripheral fashion, with monitors facing the room, students facing the walls at all times. This proved non-conducive for group conversations since students had to turn around each time communication with each other or the teacher was necessary. In the laptop science setup, the computers were on student’s desks, which were in work-table format; discussion was easier to enact.

Curriculum and materials

Pierce investigated the ozone hole above the Antarctica region and how it has changed over the past decades; Browne investigated Polar ice shifts and how they might help us understand global warming; Healey focused on students collecting nutritional information from their actual diets, then inputting the data into Excel for analysis. Pierce and Browne studied both ImageJ and Excel; Healey studied Excel only.

In each of the schools there exists a climate of anxiety and concern around standardized state testing (MCAS). In only one school, Pierce, was science a part of the tests; science testing begins in eighth grade. Like many schools nationwide, this climate pervades everything, even the seemingly unrelated. Thus teachers sometimes reported a reluctance to pilot an idea because it might draw time away from, for example, a proven math or English Language Arts (ELA) lesson. In the science classrooms, teachers had a prescribed curriculum to cover for the year and searched for appropriate entry points for the DataTools technologies. Innovation lay not only in developing compelling lesson plans, but finding the place to insert them in the calendar. 

Teachers designed their DataTools lessons to cover existing units, but were not always successful. At Pierce, for example, the ozone hole unit is not part of their regular coverage; they elected to lose three days of something else in order to try DataTools. They claimed that next year they would try to develop a cell structure unit with DataTools so as not to lose any days on topics not required by the prescribed curriculum. 

Instructional methods 
Throughout the three classrooms, teachers employed two instructional approaches: demonstration and having students figure out the technology by themselves, in a very constructivist fashion. We outline the instructional dimensions observed over the duration of our visits. 

In a typical classroom, the teacher would discuss the day’s assignment, hand out the materials, and demonstrate the tasks using a computer and projector. Then students would work by themselves, using previous technical knowledge, talking to neighbors, and asking the teacher for individual assistance. In all three sites, students used both computer and paper/pencil modes of knowledge building and recording: in the ImageJ lessons, students first used ImageJ to measure and collect data (computer); then record the data in notebooks or worksheets (paper/pencil), then enter that data into Excel for analysis (computer). In the Excel only lesson, students collected data on worksheets (paper/pencil), investigated data online (computer), recorded again and in grid form on worksheets (paper/pencil), then entered the data into Excel for analysis (computer). The back-and-forth between modes may have been confusing for some students but in at least one case (Healey), lack of familiarity with general computer functions such as saving data to an interim document, necessitating switching between applications may have prevented many students from completing the tasks.  

The following chart outlines the dimensions observed throughout the classroom visits and helps describe what occurred in the classroom (see appendix for observation protocol sheet):

Figure: Instructional dimensions, a key to the dimensions follows:
[image: image1.wmf]


Key to chart dimensions (percentage of cited instances):

	AD
	administrative tasks

	CD
	class discussion

	CG
	computer group

	CL
	cooperative learning

	CS
	computer solo

	D
	demonstration

	DT
	DataTools technology

	HOA
	hands-on activity

	I
	interruption

	L
	lecture

	LWD
	lecture w/discussion

	TIS
	teacher interacting with student

	WW
	writing work


In Pierce, you see the greatest consistency of mixed knowledge activities: demonstrations, writing, teacher interaction, a high level of hands-on (HOA), no group computing and few interruptions. You also see the highest classroom discussion (CD). At Healey, you see the greatest interruption (I), lowest teacher interaction (TIS), general lowest ratings. The Healey students had trouble focusing and the lower performing class spent much time going over rudimentary computer rules and task orientations. At Browne, one sees a high level of DataTools technologies focus (DT), and teacher interaction (TIS), as well as the highest score of hands-on activity (HOA); very little of class time was spent on discussing the science learning: most was on the technology, correlating to low writing work (WW). The science learning was to occur the following week using the data collected during the DataTools sessions, independent of DataTools technologies.

A common challenge in using DataTools was the limited time spent on computers, either in labs or classrooms; technology access (bringing in laptops or scheduling the computer labs for specific or consecutive days) dictated how the lessons were taught, rather than from curricular or learning needs. If the tools were engaged more regularly, DataTools sessions would unfold more naturally and class discussion about the scientific concepts would be mixed with technology use. Students would better understand the roles technology plays in investigation rather than focus on the technology itself. Each of the lesson plans carefully designed the DataTools software to support scientific learning and attempted to present different perspectives of scientific concepts. The limited time spent on the units and the specialized focus inhibited the connection between the two domains. Teachers commented on the missed connections, which varied between schools, yet they unanimously felt the effort was merited and accomplished a lot toward engaging students in understanding how data is collected and used.

Although most of the instructional efforts focused on technology, science learning was significantly present throughout the sessions. Mathematics was also significantly present, particularly with the Excel components. This helped students understand that mathematics is an integral part of scientific investigation.

Figure: Subject areas addressed during classes:
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Explanation: The technology itself was a significant subject area, mathematics a surprising “extra.” Pierce, where we observed the deepest conceptual science instruction, shows the lowest relative effort spent on technology.

Professional Development outcomes

The four teachers participated fully in the DataTools professional development activities, both in-service and online workshops/events. They each raised the level of their own technology comfort and knowledge which in turn prompted different ways in which to think about science instruction.  Quality of the professional development offered by TERC was unanimously reported as high; teachers cited summer workshops, in-services and online events as very engaging and supportive. Particular attention was paid to the way the TERC team addressed every different kind of user; technology novices were never made to feel uncomfortable while more advanced users were challenged with more complicated ideas. 

Teachers felt their own learning was independent from their abilities to implement in the classroom,

“I found a lot of value in the tools we learned, but I’m separating it out from my success in teaching them.”

They were certainly willing to try and improve their experiences,

“I will find ways to modify the curriculum and try again in the future. Next year I know how I’ll change a few things.”

Teachers reported that the program changed their overall teaching in some ways,

“I think it did change how I teach, it showed me that letting them loose (with guidance) on the computer… they were progressing… I was able to watch them learn with the computer; they showed a lot of ability to figure things out. Once I give it to them, they can run with it; I don’t have to understand everything about it prior to giving it to them. It’s a new kind of trust.”

“You have to keep going forward; I think the use of DataTools motivates them [students], having them create a finished product, it sparks an interest in them. I’m very grateful for the level of professionalism you [TERC] has shown us.”

“The testing and accountability has placed science way down there… this shows that computers and data can be related to the standards and the kids are learning. They’re motivated, they think science can be fun. I’ll always know that.”

They collectively developed lessons on scatterplots, planetary data collection, acceleration of gravity, ozone, earthquakes, and micromelting, all of which used one or more DataTools technologies. The professional development outcomes observed were primarily in the acquisition of new technology skills as a result of learning these programs, and new ideas for students to more carefully and consistently use data to investigate scientific concepts,

“I’ve been wanting to work with Excel and DataTools has given me the structure in which to learn.”

Teachers reported a 3.25 (scale of 4.0) when asked if the program changed their overall teaching. In addition to the above stated reasons, teachers commented on how the program lent new perspectives for interpreting scientific data, how it helped them reassess the accuracy of all data collected, and how it helped them bring more mathematics into science study. 

Another area of professional development was the general use of images, 

“As a PD activity, the value of ImageJ I was exposed to many more places where I can find images, I have come away with more stuff than I had last year; it’s been a positive.” 

Workshops and online events were demanding and challenging at times to implement classroom activities,

“…spent a lot of time learning the technologies; summer time a big investment; a lot to coordinate and schedule the computer lab.”

Coordinating what DataTools offered with what was required to cover at the grade level was sometimes challenging. For example, in the ImageJ lesson, the ozone climate problem is not a required unit, yet the teachers believed it important to cover,

“… I thought the ozone work would be a good way to introduce global warming, [but the] content of the ozone hole is not in the learning standards. We think it should be… thought it would be good to teach data and learn about the atmosphere and then refer back to when we did weather. The problem is they come in with misconceptions, all confused with climate change.”

Student outcomes

Students appeared very engaged during the classrooms we observed. The computer has a tendency to captivate many different kinds of learners. Nearly all of the students were comfortable with the technologies and learned ImageJ quickly; most already knew enough Excel to complete the activities; at the Healey school (6th graders), students needed more remedial instructional time on computer fundamentals. 
Students did however demonstrate a very high level of engagement:

Figure: student engagement during DataTools classes:
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Explanation: No classroom showed significant low engagement by students; high engagement the overall highest rating.

Students showed a relatively high degree of higher order cognitive activities related to learning and knowledge processing. In measuring these observations, four levels of cognitive intake are defined:

Level 1: Receipt of (lectures, worksheets, questions, observing, homework)

Level 2: Application of Procedural Knowledge (skill building, performance)

Level 3: Knowledge Representation (organizing, describing, categorizing)

Level 4: Knowledge Construction (higher order thinking, generating, inventing, problem-solving, computer exploration)

Level 4, the highest, demonstrates the combination of understanding mechanics (computer data acquisition), understanding concepts (scientific processes, hypotheses, inquiry questions), and seeking and implementing solutions. 

Figure: Cognitive levels (percentage of time observed during DataTools classes)
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Explanation: Although 60% (mean) of student information intake was at Level 1, nearly 50% (mean) was at Level 4, especially toward the final days of the activities, a very significant reading.

Teachers did attribute positive change of 0.5 point over the year (4.0 scale) on students’ technology skills and 0.25 point on understanding of scientific concepts, directly as a result of DataTools. Because of both the subject maturity level of students and the limited time allotted to the unit (3 days, 50 minutes each). Teachers questioned the actual science learning of ImageJ, but were similar in their assessment of Excel as a strong “conceptual-binder” that connected data points to mathematics to understanding a phenomenon.

Implementation of lessons

We asked questions to understand the effectiveness of DataTools as a strategy to teach science. We developed observational points and rated the lessons using a 1.0-4.0 rating system within the following three categories:

Science Learning: are students learning scientific concepts with DataTools, are they developing problem-solving skills, are they making connections between the technologies and the science covered in the unit?

Impact: Does this change students’ perceptions about science learning?

Implementation: How did the lesson unfold?

These categories lend themselves to deep questions related to the purpose of the ITEST program and we would be naïve to suggest a single classroom implementation during one year might begin to answer them. However, we still felt it important to pose these questions simply as another means of describing how DataTools may impact classrooms. 

In the first category, Science Learning, the dimensions observed included the following. These were limited to lesson outcomes, not necessarily lesson intents:

This lesson encouraged students to seek and value using DataTools and data analysis to inform science learning

Appropriate connections were made to other areas of mathematics/science, to other disciplines, and/or to real-world contexts, social issues, and global concerns
This lesson encouraged students to seek and value alternative modes of investigation or of problem solving.
The instructional strategies and activities respected students’ prior knowledge and the preconceptions inherent therein.
Level of student questions and inquiry related to lesson

Students were encouraged to generate conjectures, alternative solution strategies, and ways of interpreting evidence.
The lesson promoted strongly coherent conceptual understanding

Figure: Science Learning Connections
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Of note, problem solving and promoting conceptual understanding were the weakest ratings, due to several factors: a) students focused more time proportionally on the technology than content problem solving questions, b) student background knowledge was often not deep enough to establish a conceptual scientific knowledge base, c) allotted time for exercises was not enough to cement the relationships between the DataTools techniques and the science learning. Note also that the school with the weakest science background, Healey (6th grade), negatively affects the means. On the positive ranges, respecting students’ prior knowledge and student inquiry showed strong ratings. This suggests that DataTools has many access points to existing lessons, given well-developed curriculum, and that it supports inquiry-based instructional methods. 

In the second category, Impact, the dimensions observed included the following:


Students’ interest in and/or appreciation for science
Students’ understanding of important science concepts
Students’ capacity to carry out their own inquiries
Students’ understanding of science as a dynamic body of knowledge generated and enriched by investigation
Figure: Impact of DataTools lessons
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Of note, the lowest mean was the understanding of science as a dynamic body of knowledge to be enriched by investigation. Some explanations might be that the investigations were single-problem type investigations rather than those with complex questions, again due to a time constraint. Investigative science tends to expand thoughts and parameters and requires time spent on problems. Also, the age/maturity/experience level of many students was not high enough yet to support these more demanding aspects of inquiry science. A teacher reported students’ general inability to connect the technology and data collection with science learning,

“My kids have a very difficult time thinking of different things at the same time. While teaching the tools, they didn’t understand the science. They’re just not able to multitask. We had to approach the science separately”

The highest means were a strong interest in science and an understanding of scientific concepts. This may be due to the compelling nature of the technologies, and of how data translates into solving science questions; we saw this particularly in the ozone investigations, and to a lesser but significant extent with the polar ice investigations.

In the last category, Implementation, the dimensions observed included the following:

Instructional strategies were consistent with the stated purposes of the unit.
The instructional strategies were consistent with investigative science.

Pace of lesson was appropriate to student ability
The instructional strategies and activities used in this lesson reflected attention to students’ experience, preparedness, and/or learning styles.
The teacher appeared confident in his/her ability to teach science.
The teacher’s questioning strategies were likely to enhance the development of student conceptual understanding/problem solving (e.g., emphasized higher order questions, appropriately used “wait time,” identified prior conceptions and misconceptions).
The teacher’s classroom management style/strategies enhanced the quality of the lesson.
Figure: Implementation of Lesson
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Of note, all dimensions scored high (means above 3.0), suggesting teachers used strong curriculum and instruction to successfully deliver a complex lesson. This was important as it validated teacher work and motivated them to continue with DataTools projects in subsequent years, an indicator of sustainability.

Sustainability

All four teachers claimed they would continue with DataTools lessons and develop new or modified investigations for next year. Each felt the investment in time to learn the technologies and create the lessons was worth the effort and wanted to capitalize on that investment for more than a single year. Consequently, each identified places for improvement and in some cases, to change the subject entirely. At Pierce, the teachers decided that the ozone lesson was not an ideal subject to teach with DataTools: the subject was too complex for such a short lesson period (they discovered they needed to cover technology, math, graphing, chemistry of ozone, and a larger background of global warming), plus it fell outside the required subject coverage for the year. They are thinking about developing a DataTools lesson on cellular biology. Similarly at Browne, the teacher is considering to shift to a life-sciences unit using ImageJ rather than investigate Polar ice phenomena.

At Healey, the teacher hoped to continue with her work,

“I do intend to do it in the future, I think for the next investigation I’ll also use Excel, but I’ll use more filled-in templates.”

She felt Excel was a strong motivator for kids to see how mathematics presents data in a fashion complementary with nutritional analysis exercises. Her students were not able to accurately record and input data and had trouble interpreting results, so she is thinking about prepared lesson templates from which to start for next year.

A teacher reported that the problem-solving aspects of DataTool clearly address MCAS questions about analyzing data and that it was important for the principal to see this lesson..

“I definitely did [think DataTools supports general problem-solving]. MCAS is all about what we’re teaching. A lot of the test is about analyzing data, That was a goal, to spend more time analyzing data; talking about results, looking at charts. I think next year I’d spend more time analyzing the data”

When teachers find a connection to what they’re doing anyway, especially if it provides increased motivation from students, they will use it again. The teacher at Browne gave up a unit on Rainforests to make time for DataTools and although she regrets that, she does recognize the benefits of continuing with what she started,

“I think the idea of DT to learn science concepts is definitely beneficial. I just signed up for an intermediate Excel course; it will make me more comfortable with the tool. The better off I am, the better I can present to our kids. I can’t imagine that I won’t use this stuff; I’m comfortable with it now.”

She also commented on changing the focus for next year,

“I may be able to use it with more basic life science, cells, etc. Image J measuring of cells. I’ll put it back at the beginning of the year next year.”

The program was piloted to varying degrees in each of these schools. The process of change typically follows the path of Learning (professional development) to Piloting (first implementation) to Modification (review and preparation for next time) to Adoption (comfortably part of the curriculum). The teachers are currently in the Modification phase. This is a strong indicator that future DataTools investigations will occur at each of the schools (no one would have reached the Modification phase if they didn’t intend to continue). A single year is a very short period to assess implementation or traction, but schools have shown their capacities to respond to this new program in ways that suggest sustained and increasing impact.  

Appendix: Instruments

A1: Classroom Observation Protocol Sheet

A2: Teacher Interview Questions

A3: Teacher Talk Survey

A4: Student Interview Questions

DataTools Classroom Observation

I. Background

Teacher name:

School:

Date:

Grade:

Other teacher, assistant:

Length of observation: _________________________(minutes)

DataTool Emphasis:

Excel
GIS
ImageJ
Other: 

Platform:
PC
MAC

Description of unit:

Length of unit (class periods):

What is the total number of students in the class at the time of the observation?

II. Classroom Context

Rate the adequacy of the physical environment for facilitating student learning. Note in all ratings: 1-4; 1 always low

	Classroom resources: (from “sparsely equipped” to “rich in resources”)
	1-4 (.5)
	

	Room arrangement: (from “inhibited interactions among students” to “facilitated interactions among students”)
	1-4 (.5)
	

	Technology access
	1-4 (.5)
	


III. Class Description and Purpose

Please fill in the types of instruction, student engagement, and cognitive activity used in each five-minute portion of this class in the boxes below. There may be one or more strategies used in each category during each interval. For example, SGD, HOA, and TIS often occur together in a five-minute period, but SGD and L do not.

Instructional

L lecture/presentation 
CL cooperative learning (roles)

CS (computer solo)
CG (computer group)

LC learning center
SGD small group discussion (pairs count) 
SP student presentation (formal) 
TIS teacher interacting w/student
LWD lecture with discussion
D demonstration
GT general technology
DT DataTools technology
CD class discussion
WW writing work (if in groups, add SGD)
A assessment: Please describe.
AD administrative tasks

RSW reading seat work, groups add SGD
OOC out-of-class experience

HOA hands-on activity/materials 
I interruption

Other: Please describe.
	Student Engagement
	Cognitive Activity

	LE low engagement, 80% or more of the students off-task

ME mixed engagement 21-79% engaged

HE high engagement, 80% or more of the students engaged


	1  Receipt of Knowledge (lectures,        worksheets, questions, observing, homework)

2  Application of Procedural Knowledge (skill building, performance)

3  Knowledge Representation (organizing, describing, categorizing)

4  Knowledge Construction (higher order thinking, generating, inventing, prob-solve, computer exploration)

O  Other (e.g., classroom disruption)

	
	

	Subject focus
	Teacher comfort with DT technologies

	T  Technology skills and knowledge

S  Science skills and knowledge


M  Mathematics skills and knowledge
	LC low comfort

MC mixed comfort

HC high comfort


Time in minutes

	
	0-5
	-10
	-15
	-20
	-25
	-30
	-35
	-40
	-45
	-50
	-55
	-60

	Instruction
	
	
	
	
	
	
	
	
	
	
	
	

	Student
	
	
	
	
	
	
	
	
	
	
	
	

	Cognitive
	
	
	
	
	
	
	
	
	
	
	
	

	Subject
	
	
	
	
	
	
	
	
	
	
	
	

	Teacher comfort
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


In a few sentences, describe the lesson you observed and its purpose. Include where this lesson fits in the overall unit of classroom.
IV. Ratings of Key Indicators
	Observations about lesson outcome, not intent…
	Don’t know
	Not applic
	1-4 (.5)
	Comments

	This lesson encouraged students to seek and value using DataTools and data analysis to inform science learning
	DK
	NA
	
	

	Appropriate connections were made to other areas of mathematics/science, to other disciplines, and/or to real-world contexts, social issues, and global concerns
	DK
	NA
	
	

	This lesson encouraged students to seek and value alternative modes of investigation or of problem solving.
	DK
	NA
	
	

	Students were reflective about their learning.
	DK
	NA
	
	

	The instructional strategies and activities respected students’ prior knowledge and the preconceptions inherent therein.
	DK
	NA
	
	

	Interactions reflected collaborative working relationships among students (e.g., students worked together, talked with each other about the lesson),
	DK
	NA
	
	

	Level of student questions and inquiry related to lesson
	DK
	NA
	
	

	Students were encouraged to generate conjectures, alternative solution strategies, and ways of interpreting evidence.
	DK
	NA
	
	

	The lesson promoted strongly coherent conceptual understanding
	DK
	NA
	
	

	Assessment strategies for learning outcomes clear
	DK
	NA
	
	


	Impact
	
	
	1-4 (.5)
	Comments

	Students’ interest in and/or appreciation for mathematics/science
	DK
	NA
	
	

	Students’ understanding of important mathematics/science concepts
	DK
	NA
	
	

	Students’ capacity to carry out their own inquiries
	DK
	NA
	
	

	Students’ understanding of mathematics/science as a dynamic body of knowledge generated and enriched by investigation
	DK
	NA
	
	


V. Ratings of Implementation

	Reflect on the extent to which…
	
	
	1-4 (.5)
	Comments

	Instructional strategies were consistent with the stated purposes of the unit.
	DK
	NA
	
	

	The instructional strategies were consistent with investigative science.
	DK
	NA
	
	

	The instructional strategies and activities used in this lesson reflected attention to students’ experience, preparedness, and/or learning styles.
	DK
	NA
	
	

	The teacher appeared confident in his/her ability to teach science.
	DK
	NA
	
	

	The teacher’s questioning strategies were likely to enhance the development of student conceptual understanding/problem solving (e.g., emphasized higher order questions, appropriately used “wait time,” identified prior conceptions and misconceptions).
	DK
	NA
	
	

	The teacher’s classroom management style/strategies enhanced the quality of the lesson.
	DK
	NA
	
	


VI. Capsule Description of the Quality of the Lesson
	1 Ineffective
	2 Some effectiveness
	3 Effective
	4 Exemplary 
	(.5)


Please provide your rationale for the capsule rating:

Science Classroom Culture:

Reflect on the extent to which:

Active participation of all was encouraged and valued.

There was a climate of respect for students’ ideas, questions, and contributions.

Interactions reflected collegial working relationships among students (e.g., students worked together, talked with each other about the lesson).

Interactions reflected collaborative working relationships between teacher and students.

The climate of the lesson encouraged students to generate ideas, questions, conjectures, and/or propositions.

Students were engaged in reporting, expressing, clarifying, and justifying their ideas.

Intellectual rigor, constructive criticism, and the challenging of ideas were evident.

	1 Classroom culture interfered with student learning
	2 
	3
	4 Classroom culture facilitated the learning of science by all students
	.5


Please provide your rationale for the capsule rating:

Data Tools Teacher Protocol Spring 2008 (for use with Teacher Talking Survey)
Technology Skills: students 
How would you have rated the general technology skills of your students at the beginning of this school year?

How would you rate the general technology skills of your students now?

To what extent would you attribute changes to Data Tools?

Over the year, approximately what % of lessons use IT technology (computers including electronic microscopes, web, etc.)

Science Skills: students 
How would you have rated the general science knowledge (as determine by grade level standards) of your students at the beginning of this school year?

How would you rate the general science knowledge of your students now?

To what extent would you attribute any changes to Data Tools?

This lesson encouraged students to seek and value using DataTools and data analysis to inform science learning

This lesson encouraged students to seek and value alternative modes of investigation or of problem solving.

Students’ interest in and/or appreciation for science

Your Teaching 
Did the program improve your overall teaching in any ways?

How will you assess the student learning? Tests, quizzes, as part of a project? 

How much time off your “normal” class time did your students spend specifically because of Data Tools activities? 

Do you consider the technologies innovative as teaching tools? 

Why are you interested in using data in the classroom?

How often do you ask your students to analyze data?

Sustainability 
Will you continue developing and implementing DataTools activities next year in your classroom?

Program 

Describe the overall quality and assets of the program as you’ve experienced it: including:

summer institute

meetings

online events/postings

quality of instruction

quality of materials

capacity to assist/responsiveness

Have you had any conversations with your students about science oriented careers, particularly relevant to their work using DataTools?


Barriers 
Identify some of the barriers that have prevented full adoption of DataTools methods

Data Tools Program

What are you getting out of the project?

You joined the project with some expectations of its value… do you believe the investment you’ve made in the project has been merited? Why or why not, what expectations have not been met?

Data Tools Teacher Talking Survey

Name: 





School:

Technology Skills. How would you have rated the general technology skills of your students at the beginning of this school year?
	None
	
	
	Average 
	
	
	Accelerated

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


How would you rate the general technology skills of your students now?
	None
	
	
	Average 
	
	
	Accelerated

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


To what extent would you attribute changes to Data Tools?

( None


( Some, but hard to attribute to DT

( Some, not attributable to DT
    
( Some, attributable to DT
( Much, but hard to attribute to DT

( Much, not attributable to DT
    
( Much, attributable to DT

Science concepts. How would you have rated the general science knowledge (as determined by grade level standards) of your students at the beginning of this school year?
	Low
	
	
	Average 
	
	
	Accelerated

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


How would you rate the general science knowledge of your students now?
	Low
	
	
	Average 
	
	
	Accelerated

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


To what extent would you attribute any changes to Data Tools?

( None


( Some, but hard to attribute to DT

( Some, not attributable to DT
    
( Some, attributable to DT
( Much, but hard to attribute to DT

( Much, not attributable to DT
    
( Much, attributable to DT




This (most recent) lesson encouraged students to seek and value using DataTools and data analysis to inform science learning…
	False
	
	
	Somewhat
	
	
	True

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


This (most recent) lesson encouraged students to seek and value alternative modes of investigation or of problem solving.

	False
	
	
	Somewhat
	
	
	True

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


This (most recent) lesson increased students’ interest in and/or appreciation for science
	False
	
	
	Somewhat
	
	
	True

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


Your Overall Teaching. Did the program improve your overall teaching in any ways?
	Not at all
	
	
	Somewhat
	
	
	Very Much

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


Innovation. Do you consider the technologies innovative as teaching tools? 

	Not at all
	
	
	Somewhat
	
	
	Very Much

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


Sustainability. Will you continue developing and implementing Data Tools activities next year in you classroom?
	None
	
	
	Some 
	
	
	As Much As Possible

	0
	.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	4.0


Student Protocol

(ImageJ, Excel)

How many of you have computers at home? Your own computer?

Describe how easy or difficult it was to work with the Image J technology.

What is Excel for? When did you first learn it? How is it used in science class?

Why do you think your teacher is having you learn this?

How does studying science with a tool like this differ from studying science without such a tool? 

What exactly were you looking at? What pictures? How does studying science with a tool like this differ from studying science without such a tool? 

Can you think of some other uses for Image J in your school work? In studying some scientific issue?

Why is collecting accurate data so important when conducting science experiments or studying science?

� Title 1 funding from U.S. Dept. of Education assists economically disadvantaged schools, designation is based on free/reduced lunch eligibility, usually greater than 50% of student population (varies state-to-state).


� Adequate Yearly Progress refers to an individual state’s measure of yearly progress toward achieving state academic standards. Deficit status indicates performance below the standard.
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