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I. Introduction 

1.1 Background

DataTools, a four-year NSF ITEST project led by TERC, a nonprofit education research and development organization based in Cambridge, Massachusetts is a professional development program for middle school science, math, and technology in Massachusetts. The project helps teachers learn, then teach with freely accessible Web-based scientific data and data analysis software to support standards-based science curriculum. 

Focusing on spreadsheet data analysis, imaging, and GIS technologies, teachers learn to locate and download data from sites such as the USGS, NOAA, NASA, and the National Science Digital Library, and develop appropriate instructional plans and strategies to analyze these data as part of standard grade level units. 

During the third project year (SY 2008-09), the project provided professional development to 31 teachers
 and worked directly during the summer institute with 48 students. Teachers have had direct instructional contact with over 4000 students in regular classrooms. Whereas during Years 1 and 2, teachers participants were recruited from districts surrounding the greater Boston area, Year 3 participants came primarily from the southeastern Massachusetts region, home to extra-urban and semi-rural schools and students with underserved and lower economically categorized student populations. 

With the completion of Year 3, the project has met its original goal to work directly with at least 75 middle school teachers and 150 middle school students. This evaluation report includes findings based on data and analysis from project activities during the third year with the third cohort of teachers including:

· Introductory DataTools meeting, March 2008

· Telecon 1: image analysis software, April, 2008

· Telecon 2: numeric analysis software, April, 2008

· Telecon 3: geospatial data I, May, 2008

· Telecon 4: geospatial data II, May, 2008

· Summer workshop, two weeks (week 2 with students), July, 2008

· Telecon 5: posting investigation results, September, 2008

· Fall DataTools meeting, October, 2008

· Telecon 6: posting investigation results and discussion, December, 2008

· Telecon 7: posting investigation results and discussion, January, 2009

· Telecon 8: posting investigation results and discussion, March, 2009

· Spring DataTools meeting, March, 2009


The program design was based on a hybrid instructional model comprising three one-day face-to-face meetings, a two-week summer workshop, and eight online teleconferences using both audio (though telephone conferencing) and guided web-synchronized computer components.

We can separate the program activities into three chronological parts. The first part instructional activities (spring, 2008) included introduction to DataTools strategies and resources, including Earth Exploration Toolbook chapters on Measuring Distance and Area in Satellite Images, Analyzing the Streamflow-Precipitation Relationship, and Investigating Earthquakes: GIS Mapping and Analysis.

The second part activities were those of the summer workshop, where, for two weeks, teachers studied and practiced to gain a deeper understanding  of DataTools by completing exercises and developing lessons using specific datasets and data analysis tools. 

The third part occurred during the following fall and early spring, and comprises the implementation of investigations in classrooms and reporting and sharing online, while practicing the technologies. The spring meeting was a culmination meeting to reflect on learning and overall experiences while discussing options and opportunities for sustaining the program.
1.2 population
29 teachers participated fully during Year 3 and we estimate DataTools reached approximately 1500 students directly. The majority were science teachers (60%), followed by math teachers (23%), then technology teachers or specialists (17%). In the sciences, life science and earth science were the prime areas of expertise:

Figure 1: Teacher subject distribution:

Figure 2: Average number of students/teacher
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Year three teachers each taught more students than in previous years, an average of 141 per teacher, giving a total of 4091 students. While not all students experienced DataTools activities to the same degree, we estimate more than 2000 students had some contact with at least one activity or experience involving DataTools techniques or science education strategy.

Students represented a different makeup than in previous years, where the project was conducted in urban areas. Each year saw decreases in African American and Hispanic student populations, and increase in White:

Figure 3: student ethnicities Years 1-3:
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We also saw a decrease in poverty, but a slight increase in ESL:

Figure 4: other student demographic indicators Years 1-3:

[image: image4.wmf]
It should be noted that while not a population of reported high poverty
, most of the students involved had low intentions or awareness of STEM careers and the region claims one of the most educationally disadvantaged populations in the state. Many of the communities in Southeastern Massachusetts are economically distressed, victims of the declining manufacturing, maritime, and fishing industries that once supported and defined this part of the state. 

1.3 Evaluation Design 

This evaluation employed multiple mixed-methods that included: teacher surveys (four points throughout project), workshop and in-person meeting observation, classroom observation using case studies method (three schools, multiple visits over 9 months), and formal interviews during the summer workshop.

The following table identifies overall project evaluation activities and data collection methods. 

Table 1:  Overview of Program Components and Evaluation Methods:

	Program Component
	Evaluation Activity
	When

	Introduction
	Application Survey

Teacher Survey 1
	Prior to first set of telecon

-online workshops

	EET chapter telecon-online workshops 
	Reflective surveys 
	After each workshop

	summer workshop
	Observation of activities, formal interviews with all teachers

Survey 2
	2008 summer workshop

	online discussion; 


	Qualitative analysis of discussion 
	fall, 2008, spring, 2009

	fall meeting
	Survey 3 
	fall 2008

	classroom implementation
	Case Studies Observations
	fall, 2008, spring, 2009

	spring meeting
	Survey 4
	Spring 2008


1.4 Research Questions Addressed:

The purpose of this evaluation report is to describe findings related to short-term outcomes as a result of project activities. These data will help the team assess the impact of the entire project to determine the viability of the model for future innovations that might support or improve STEM-based instruction in schools.

The following research questions helped frame the evaluation:

1) To what degree is project implementation in line with proposed activities? 

2) Are teachers' expectations of the DataTools project activities being met?

3) What impact have the DataTools workshops (both the telecon-online and the face-to-face summer workshops) had on teacher's self-assessment of information technology skills?

4) Do teachers perceive the content of the DataTools program to be relevant to their teaching situation?

5) What barriers to implementation do teachers anticipate running into when they return to their classrooms in the Fall?

6) To what extent will DataTools activities and strategies continue beyond the project’s funded period?

2. Professional Development

2.1 Teacher Outcomes: Content

Professional development was at the core of DataTools and included two primary methods: two-week summer institute, and eight online conferences during the year. Overall we see gains in each of the software categories with the highest change reported for imaging (ImageJ software), followed by GIS (ArcExplorer GIS):

Figure 5: Change of teacher knowledge
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Note that while the gains of Internet use (researching and downloading data) are the weakest, the absolute score is the highest (4.37); the teachers joined the program with significant Internet experience,

“… I felt I already knew a lot about the Internet when we came in, the databases that TERC showed us was really helpful and how to bring them into Excel…”

“… ImageJ was really easy to use once you played with it for a while. I’m so glad we learned it… my students really found it useful and they figured it out, I had no idea this stuff was available before…”

Another measure reflects how teachers change what kinds of approaches they use in classrooms. Here only the changes in each of three categories of frequency are cited:

Figure 6: Change of teaching approaches
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Note that the “often” category shows gains in all categories, the “never” category shows declines in all categories, indicating that all these categories of instructional practices are present in all classrooms at the end of the third year. 

Teacher professional development was also gauged by the extent to which different learning dimensions and practices were evident among students. These are the gains as a result of Year 3 professional development:

Figure 7: Change in evidence of student use, gains
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Note that all categories related to data use are those with the highest measured gains: use of web-based data, use of data analysis tools and data recording. These correlate with high teacher knowledge in spreadsheets (see Figure 5 above). Note that although gathering research data showed the lowest gain, student use was very high to begin with, so the change presented is slight

We see that frequency of student data analysis increased as a result of DataTools:

Figure 8; Frequency of student data analysis (gains)
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The highest time segment gain was weekly, followed by every day. This suggests that data analysis became more of a regular activity throughout the year, even when students were not engaged with DataTools activities (1x/week verifies this, since DataTools exercises and activities typically accounted for between 3 days and two weeks of class time); this shows that the tools and strategies might be used independently of the program., a significant and potentially lasting contribution to the learning context. 

2.2 Teacher Outcomes: Other

In addition to teacher content gains, additional changes in teaching styles, methods, and dispositions occurred as a result of the program. One of the weaker findings was the level and extent of knowledge gained in career opportunities related to the tools and strategies informed by DataTools. This suggests that not enough active instruction was designed and delivered, and that program priorities were elsewhere, most likely focusing on the science and mathematics curriculum and instructional strategies on using DataTools:

Figure 9: Teacher’s awareness of career opportunities using DataTools knowledge
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Note that “know of some” was fairly high to begin with, “know of many” showed the lowest category gain. While “high awareness” showed the second-highest gain, the absolute rating, as a percentage of participants was low.

Finally, as a result of the program, teachers reported increased computer use, with the most significant category gain once per week. This suggests that strong subject area programming that uses technology can result in overall technology use. Recall again that the DataTools lessons only accounted for a slight period of classroom days; here we see gains in once per week usage (37% of teachers reported computer use at once a week):

Figure 10: Frequency of classroom use of computers by students, sorted by gain

[image: image10.wmf]
3. In the Classroom

3.1 Case Studies Approach

To gain an understanding of how the program impacted students, seven classrooms in three schools 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. A total of 18 individual classroom sessions were observed and included science and mathematics activities in 6, 7, 8, 9, and 11th grade classrooms. The 11th graders were SPED students in a combination technology and science program. 

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 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. 

Classroom activities focused on science learning with mathematics addressed as it related to scientific practices such as data collection and analysis:

Figure 11: Subjects addressed in classrooms
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Note that the subject of science was represented far more than mathematics, but that technology use was almost the same as science. This suggests that understanding and learning the technology required a lot of class time to gain familiarity and that if these activities continued with greater frequency, we would most likely see the technology ratings decreases substantially. 

3.2 Instructional methods 
Throughout the seven classrooms, teachers employed two instructional approaches: demonstration and having students figure out the technology by themselves, in a very constructivist fashion. 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. Next students would work by themselves, using previous technical knowledge, talking to neighbors, and asking the teacher for individual assistance. In all sites, students used both computer and paper/pencil modes of knowledge building and recording: in each of 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). This was particularly interesting in the inter-modality of the learning; but is best explained by a) convenience: it was actually easier for students to write down data from a single screen than to copy/paste and switch windows to/from different applications, b) computer capacity: computers were not always fast enough to switch between applications at the speed required by students and their thought processes, c) technology comfort: several students still had trouble moving between applications and staying in a single environment proved the most useful and efficient way to study the subject.

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). The observations identified and rated from 21 teaching and learning characteristics. The most prevalent over all classrooms and activities observed include the following nine dimensions, outlined in the graph below:

DT DataTools technology: evidence of use of specific DataTools software or technique

CS computer Solo: students working alone at computer

CG computer group: students collaborating on one or several computers
TIS teacher interacting w/student: 1 x 1 interaction between teacher and student
LWD lecture with discussion
D demonstration: teacher providing a demonstration
L lecture: “broadcast,” one-to-many method lecture
HOA hands-on activity: not including paper pencil, textbook, etc.
GT general technology: computer activities such as file saving, navigating between applications, etc.; non-application specific


The following chart presents the presence of dimensions over all the classrooms observed, providing a composite picture of the instructional practices engaged while conducting DataTools activities. Evidence recorded as percentage of class time observed, dimensions may occur concurrently:

Figure 12: Instructional dimensions present, all classrooms, sorted:
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Overall students seemed very engaged during the DataTools exercises, on task, and enthusiastic about the learning. Note the highest ratings include evidence of DataTools technologies (though it may seem obvious since these were DataTools lessons, this demonstrates that the technologies were in use 93% of class time, a very high reading), that most usage scenarios were one-to-one student-to-computer ratios; student learning was done individually, not collaboratively (correlates with a very low 3% of computer group work), and that individual teaching (TIS) accounted for 65% of the in-class instruction. Note also that very little time (7%) was spent on general computer instruction, suggesting that students were in general, familiar with operating systems, file saving, etc.
Other classroom dimensions observed include: 

Student engagement: this is measures high (>80% students appear engaged, on task, learning), medium (between 20-80% engaged), and low (<20%)

Cognitive activity, based on observations of behavior, activities, content, and instructional modes in action. These are rated as follows:

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, problem-solve, computer exploration)
Figure 13a & 13b: Other learning characteristics observed:
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Note here that 90% of the time students appeared highly engaged and that there was a significant amount of Level 2 cognitive activity (64%) and even nearly 25% of Level 3, and 12% of Level 4, moving toward higher kinds of thinking skills and processes.

 These student observations provide us with a snapshot into how the program manifested itself in the classroom. Students seemed to find the activities interesting, particularly when working with data they had entered,

“I really think now I understand how the tides work since we graphed it from the [tables] from the Internet. When it’s in Excel, we can make the charts…’

3.3 Impact of Professional Development

DataTools professional development had a positive effect on the instructional practices of participants across a range of behaviors. One teacher describes the program,

“I learned a lot about science and the computer programs on imaging and spreadsheet… but I think most importantly, it helped me really learn again some fundamental concepts, or at least in a different way, about measurement and scale… it helps to always think about teaching your kids differently, this program did that.”

We identified the following traits on impact:

Teachers show evidence of…

· Understanding important scientific concepts and how they can be taught using DataTools

· Continuing using DataTools beyond the formal project period

· Teaching science as a dynamic body of knowledge that is ever-changing

· Stimulating and increasing student interest in science

Figure 14: Impact on teachers
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Finally, a set of teaching characteristics was identified and rated as connected to DataTools activities. These traits represent those characteristics present during a DataTools lesson. One might draw a line from the professional development intent and these ratings.

Figure 15: Instructional traits evident during a DataTools lesson implementation
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Note that regardless of rating, all traits present strong evidence with all but one characteristic (evidence of students questioning strategies) above 3.0. Classroom management skills are very high, particularly given that new computer technologies and software, new lesson plans, and new instructional approaches were all in play; this suggests that even with potential for much “first-time confusion,” students were very engaged. Teacher confidence as high indicates the professional development successfully prepared teachers for implementation, and lessons appeared to be strongly aligned with existing science content; a significant indicator of relevance and potential for adoption.

3.4 Science Learning

Also from the observations traits related to science learning were culled from the data. These included the degree to which instructional strategies delivered as part of DataTools professional development were evident during classroom sessions. These included the following:

Degree to which lesson showed evidence of:

Respecting prior science and mathematics knowledge
Connections made between science learning and DataTools software and strategies
Informing general science education
Developing problem-solving skills
Helping students generate conjectures
Collaboration
Conceptual understanding of scientific phenomenon
Students reflective of their own learning
Students developing inquiry-based thinking skills

Figure 16: Science learning connections, gains:
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Note here that the highest ratings were for teacher respecting prior knowledge, making connections between DataTools and science learning. Also high were how the program helps inform science learning and helps students with problem solving and generating conjectures. These all speak well for how the tools integrate with classroom learning and above all, that they are useful to some positive extent in the instruction of science connections, informing science learning) and science learning skills (problem solving, generating conjectures).

On the opposite end, we see lower evidence of collaboration, conceptual understanding, and learning inquiry. These findings suggest that during the brief periods of DataTools activities (two or three classroom sessions), these traits seemed most difficult in which to instruct, which may indicate priorities were given to instruction of other traits, and that conscious focus may need to be developed to improve these behaviors. We would expect a natural increase over all these dimensions during the second year of implementation.

3.5 Next Steps

The next step would logically be for teachers to continue this work next year, and although the students will be new to the program, the technology, teaching methodologies and lesson plans will be familiar, lessening the “startup time” necessary to implement DataTools activities. This most likely will result in scientific and mathematics concepts being addressed sooner and perhaps more deeply than during the first year of implementation.
4. Findings

4.1 Research Questions

The stated goals of DataTools are to teach to middle- and high-school teachers, through a year-long professional development program, how to use three data analysis tools (Excel, ImageJ, and GIS) to analyze various kinds of data, help them implement the use of these tools with their students in the classroom, and help them make their students aware of STEM careers, some of which rely on the knowledge of these tools. A set of five research questions was developed during Year 1 to track the impact and effect of the program. For Year 3, we added a sixth question related to sustainability. Responses to the questions are based on data outlined in previous chapters.

Question: 
To what degree is project implementation in line with proposed activities? 

Response:
As in Year 2, project interventions continue to conform to the grant expectations with regard to content and structure of the in-person meetings, online sessions, and summer workshop. The summer workshop, again, included presentations by scientists on specific content-related research, and multiple lesson implementations trials with middle-school students. As specified in the grant, the Earth Exploration Textbook (EET) comprised the content for the telecons and the summer workshop. Consistent with the project plan, the software and data analysis tools presented by project personnel have included ImageJ, ArcExplorer GIS, Elluminate web-conferencing software, and Microsoft Excel. The grant anticipated 50 students would participate during week two of the summer workshop; during Year 3, 49 participate.
Question: 
Are teachers' expectations of the DataTools project activities being met? 

Response: 
As the data outlined earlier indicates (Professional Development), the program continues the upward trends experienced during Year 2 of teacher expectations being met with respect to increasing teacher knowledge and skills. This judgment is based on analysis of several different information sources, including pre- and post-workshop surveys, interviews, case-studies observations and interviews. 


Teacher expectations, as presented by response to question asked at the beginning of the program include:


Q: Why are you interested in learning DataTools skills and instructional approaches?


R: It is important and critical for our students to remain abreast of new technologies, to present alternative and more current approaches to learning science, it is important for my own professional growth. To a lesser extent but nevertheless in evidence, teachers commented on the workplace opportunities afforded by knowing about and how to use these tools.


Q: Are you prepared to implement DataTools lessons in your classrooms? (asked at the end of the summer workshops)
R: The general response paraphrased included, “Yes, I am ready, I’m a little shaky on some of the technologies, but I’ll get that under control during the remainder of the summer; I have no doubt I’ll be able to implement my lessons this school year.” This reflects the views of all participants with a range of high-to-medium confidence level.

Question:
What impact have the DataTools workshops (both the telecon-online and the face-to-face summer workshops) had on teacher's self-assessment of information technology skills? 

Response:
Teacher technology skills were measured by –pre/-post items (self-assessed), as in previous years, but also by observation during summer workshop, classroom visits, as part of interviews, and as indicated by data collected from online sessions. A complete analysis of technology skills including 23 indicators used by the previous evaluation team will be conducted during the fall, 2009 to capture actual use after  the Year 3 intervention has been completed. We feel this will represent the most accurate reading of technology skill impact. 



Nevertheless, as described earlier, a Year 3 composite score was developed and suggests significant gains in specific DataTools technical areas, all statistically significant for each of the four major skill areas.  The most dramatic impacts, consistent with those of previous years, were in the Image Analysis and Geographic software technologies. In these areas, participants proficiencies went from knowing very little about these technologies to being able to teach them alone or with some assistance:


	Technology
	Pre avg
	Post avg
	Gain

	Image
	1.77
	4.23
	2.46

	GIS
	1.38
	3.24
	1.86

	Spreadsheet
	2.91
	4.29
	1.38

	Internet
	3.75
	4.37
	0.62


Question:
Do teachers perceive the content of the DataTools program to be relevant to their teaching situation? 

Response:
We believe very much so. Because of time constraints and unit coverage demands stipulated by schools and districts, teachers only developed and implemented DataTools lessons that were 1) directly tied to existing standards, 2) presented material relevant to their existing curriculum. The degree of difficulty of each tool corresponded to frequency of use: Excel was used most frequently (it was most familiar to most teachers at the beginning and end of the program), GIS was used the least frequently. Following this distribution, teachers more easily found connections between their curricular needs and Excel than with GIS. Still, as described earlier, all tools were used to some extent.

Question:
What barriers to implementation do teachers anticipate running into when they return to their classrooms in the fall (following the summer workshop)? 

Response:
Participants indicated that three main barriers existed with regard to implementation of lessons: 1) technology learning: they needed to work more with the technologies to gain confidence and comfort, 2) time to plan, revise, and refine lessons prior to implementation, and 3) where and when to try out: finding time and place in the school year/instructional schedule to conduct the lesson (s). Gauging from the positive reports throughout the year, it appears none of these barriers proved significant enough to prevent classroom implementations. 

Question: 
To what extent will DataTools activities and strategies continue beyond the project’s funded period?

Research: 
While at this time (end of Year 3), we do not have any conclusive data, teachers have responded to the question, “What have you learned about teaching [specific subject area] using DataTools technologies and methods?” with the phrase, “… when I do this next year I will try to …” This unprompted response from many suggests they are thinking seriously about continuing to not only include DataTools lessons and processes, but modifying and improving lessons as well, a solid indicator of adoption. During fall, 2009, the evaluation team will revisit teachers from all cohorts to more accurately respond to this question in the final project evaluation report.
4.2 Summary

As a professional development program, during Year 3 DataTools has 1) demonstrated strength through refinement and response to changes made over the previous two years, 2) provided motivation to teachers to learn new technologies, and 3) presented a viable and scalable professional development hybrid model combining face-to-face instruction with intensive online coursework. There is a strong sense that teacher participants have gained much from participation in the program; two teacher comments,

“I really loved the program because it provided so much support for what we really should be doing but don’t get a chance… learn current technologies for the sake of our kids…. it’s not for us, it’s for them.”

“… I had no idea of these tools, and not only that they were readily available, but that they would help me so much… kids need these opportunities, it just makes so much sense… I know what I’m going to change next year… ”

In addition to praising the program, these teachers, like others, commented about intent to refine and continue the work in successive, non-funded years, a strong indication of both program adaptability and sustainability. Program activities prompted teachers to think more deeply about science and mathematics instruction, how to make the learning more engaging, and how, after the first time through the program, to improve the experience the next time.

We have seen through analysis of professional development activities (workshops, online courses) teacher gains in nearly every category of learning identified with DataTools professional development. Additional analysis of professional development outcomes suggested that teacher found the workshops positive and encouraging in terms of addressing their own professional needs specifically in technology learning. Teacher professional growth continued into the school year with online course work, and most importantly, self-growth within their classrooms while conducting DataTools lessons. 

APPENDIX

I. Data Tools Teacher Protocol Year 3 Cohort 


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?

II. DataTools Classroom Observation

I. Background

Teacher name:
School:

Observer:

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 (paper/pencil)
A assessment: Please describe.
AD administrative tasks

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

HOA hands-on activity/materials (non computer)
I interruption

TS: Technology set up or problems/down-time
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
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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…
	
	
	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:

� 28 teachers completed the program as of summer, 2009


� Demographic data collected by the project did not include poverty/income data; these were estimated from school statistics and we suspect the incidence of poverty for Year 3 student populations was greater than reported here.
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