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Case Study: Pierce School

Grade: 8

DataTools technology: ImageJ

Science topic: Exploring the Antarctic Ozone Hole

Context

Pierce is an urban PK-8 school with a total of 607 students. Although located in an affluent district, the school maintains Title 1 status with almost 12% of the students designated low income. White students make up the majority (54%), Hispanics make up the lowest (7.5%) percentages of significant ethnic designations. We observed DataTools events in two eighth grade classrooms. There are 57 8th graders in the school overall. Teachers are very qualified, 98% are highly qualified in their subject area. There is a 3.4:1 student to computer ratio (worse than the city, better than the state). The school performs well academically; AYP designations include Very High for ELA, and High for math. Nearly 1/3 of all 8th graders (2007) scored Advanced and 1/3 scored Proficient on the mathematics MCAS (state) test; in science, 5% scored Advanced, 36% scored Proficient. 

Overview of school relevant indicators

	Total students
	607
	
	
	
	
	
	

	8th graders
	57
	
	
	
	
	
	

	Student/computer ratio
	3.4:1
	
	
	
	
	
	

	Student/teacher ratio
	11.5:1
	
	
	
	
	
	

	% Attendence
	95.9
	
	
	
	
	
	

	% Teachers licensed in assigned area
	96.5
	
	
	
	
	
	

	% Teachers highly qualified
	98.3
	
	
	
	
	
	

	
	White
	African Amer
	Hispanic
	Asian
	ELL
	Low income
	SPED

	Ethnicity %
	53.5
	9.7
	7.5
	22.3
	8.5
	14.7
	16.2

	MCAS 8th
	Adv
	Profic
	Needs Improv
	Warning
	AYP
	
	

	Math
	29
	31
	22
	18
	HIGH
	
	

	ELA
	25
	65
	9
	0
	VERY HIGH
	
	

	Science
	5
	36
	49
	9
	
	
	


We observed two eighth grade science classes studying the same unit over three consecutive classroom periods and visited another day to interview students and learn about the classroom culture. The school populates all classrooms with an evenly distributed academic performance profile; neither class behaved or performed significantly differently from the other. Science classes meet every day for 50 minutes; one class had 17 students, the other had 20. In addition to classroom observations, teachers were individually interviewed, and a sample of students was interviewed as a group.

Students seemed very engaged from the beginning of the unit. 41% of eighth graders passed the science tests with proficient or above, while nearly every student was proficient with and eager to use the computer. Students had few barriers to using the technology; all knew necessary logon procedures. There was a computer lab staff person to assist with technical problems. She was somewhat familiar with Excel (data entry, rudimentary charts), but not familiar with ImageJ.
The DataTools classrooms took place in the computer lab with a 1:1 student to computer ratio. Computers were modern, connectivity was reliable, and a printer was readily available. The 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. 

The teachers co-developed the materials and taught the same lesson. They have shared curriculum in the past and were very accustomed to co-developing lessons, experimenting with new programs, and trying to push the boundaries of the typical classroom. One teacher taught only science classes, while one taught science and mathematics classes. Although the school did place a high priority on MCAS testing (Massachusetts state standardized testing program), the teachers felt able to devote several class meetings to DataTools units. 
Curriculum and materials

The DataTools sequence was scheduled over three consecutive days, both classes following the same schedule: 

· Day 1: Introduction to ozone, introduction to ImageJ modifying and measuring a non-ozone related image, the Mona Lisa. Students first viewed a PowerPoint show on ozone (what it is, why to be concerned, how holes grow and shrink), followed by a class discussion on the subject. Students then familiarized themselves with ImageJ’s capabilities such as measurement, stacking, drawing, recording data points, and saving.

· Day 2: Importing pre-loaded ozone images and learning to stack and layer. Students imported images of over two decades of ozone layers; they stacked, created an animation to perceive the hole size changes, and recorded the data in paper/pencil format.

· Day 3: Inputting the data into Excel, creating charts to analyze the observed changes. Students who were ready entered the data in Excel, created scatterplots, and answered worksheet questions analyzing those results and how the chart reflected what happened to the ozone hole over that time period.

Handout materials included an introduction to ImageJ exploration activity guide, and three sequential worksheets “Exploring the Antarctic Ozone Hole,” each of which directed the student in a step-by-step process through ImageJ, ending up with data entry and chart production in Excel. 

Instructional methods

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. Students shifted from computer-based to paper-based when transferring data from ImageJ to worksheet; then worksheet to Excel. Worksheets were collected at the end of each class period. Several times during each class period, the teacher stopped everyone to discuss either a recurring problem, or a specific science concept.

Figure: Instructional dimensions, a key to the dimensions follows:
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Key to chart dimensions:

	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


What we saw was that nearly a two-thirds (63%) of all activities were hands-on (HOA), focused on DataTools technologies (DT), involved a student working alone at the computer (CS), and involved the teacher interacting with students one-on-one (TIS). About a third of the time we observed class discussions; these were about (77%) science concepts and (60%) technology itself (how do you make a stack, etc.). Students employed mathematical skills approximately 21% of the time, mostly on the last day when using Excel and interpreting the scatterplots. 

Outcomes

Teachers reported a 3.25 (mean, 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,

“I 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,

“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.”

Students appeared very engaged during the classrooms observed. The computer has a tendency to captivate many different kinds of learners. Nearly all  of the students were very comfortable with the technologies and learned ImageJ quickly; most already knew enough Excel to complete the activities. A focus group was conducted with a sample of students from both classes. Approximately 85% of students had computers at home with reliable Internet access. When asked about the difficulty of learning DataTools technologies (at the time ImageJ and Excel), responses included:

“… not hard at all, we know how to use the computer already, so the pictures are cool…”

“… the ozone hole makes a lot of sense, I wish we could use this in other subjects”

“We’ve had Excel before, but not with science class I don’t think… it lets you do something with the data”

Students were not yet able to make clear connections between acquiring accurate data and manipulating it with one tool, then analyzing it with another. As a teacher reports, 

“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; while teaching the science, they didn’t connect it to the computer. They’re just not able to multitask.”

Students did however demonstrate a very high level of engagement:

Figure: student engagement during DataTools classes:
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Explanation: During nearly 96% of the time spend on DataTools activities, students were highly engaged in learning.

Additionally, 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)

Figure: Cognitive intake levels (percentage of time observed during DataTools classes)
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Explanation: Although 60% of student information intake was at Level 1, nearly 50% was at Level 4, especially toward the final day of the activity (different kinds of intake occur concurrently).

The Pierce school provided a viable example of how a new approach to science learning might become integrated into existing pedagogical methodologies. Overall, students were eager learners; as eighth graders, most showed adequate focus and maturity necessary to adapt to new or experimental teaching/learning paradigms; they gave it a chance without any resistance. 

Teachers did attribute a 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 unanimous in their assessment of Excel as a strong “conceptual-binder” that connected data points to mathematics to understanding a phenomenon.

Next steps

The Pierce teachers felt DataTools supported their science learning in specific ways, particularly with regard to mathematics connections. They were disappointed in that the ozone lesson didn’t accomplish what they had intended and questioned whether that was a good subject for DataTools strategies. They fully intend to use Excel in their science instruction next year and are thinking of other areas to engage ImageJ; particularly with biological sciences, those units required at the beginning of the year. A major comment was that the DataTools technologies lend themselves most readily to earth sciences, and in their curriculum, earth sciences comprise only a small component of those units to be covered. If they can discover life science or physical science connections with any of the tools, they felt they might benefit more.

Case Study: Joseph A. Browne School

Grade: 7

DataTools technology: ImageJ, Excel

Science topic: Global Warming as related to Polar Ice Melting

Context

The Joseph A. Browne school, an urban 5-8 school with a total of 406 students, is located in a lower SES neighborhood and maintains Title 1 status with 90% of the students designated low income. Hispanic students make up the majority (77%), Åsians make up the lowest (3.9%) percentages of significant ethnic designations. We observed DataTools events in two classrooms, a 7th grade regular class and a 7th grade ELL class. The DataTools teacher at Browne is a science teacher, and has been struggling the past years to engage her students in the scientific process. Working with a high ELL population, she encounters linguistic and cultural barriers toward science. As a school in AYP, much focus is on the “basics,” science not being one of them. The DataTools teacher had hoped to collaborate with the other science teachers, but claims the other teachers are “set in their ways.” She intends to keep trying to demonstrate her DataTools lessons to colleagues next year.

There is a 2.7:1 student to computer ratio, more than one unit below the state average. The school underperforms academically; AYP designations include Low for ELA, and Very Low for math. 5% of students scored Advanced and less than 20% scored Proficient on the mathematics MCAS (state) test; There is no science MCAS for students of this grade level (7).
	Total students
	406
	
	
	
	
	
	

	7th graders
	85
	
	
	
	
	
	

	Student/computer ratio
	2.7
	
	
	
	
	
	

	Student/teacher ratio
	10.9:1
	
	
	
	
	
	

	% Attendence
	95.6
	
	
	
	
	
	

	% Teachers licensed in assigned area
	81.6
	
	
	
	
	
	

	% Teachers highly qualified
	85.3
	
	
	
	
	
	

	
	White
	African Amer
	Hispanic
	Asian
	ELL
	Low income
	SPED

	Ethnicity %
	8.6
	9.9
	76.8
	3.9
	15.5
	89.7
	10.1

	MCAS 7th
	Adv
	Profic
	Needs Improv
	Warning
	AYP
	
	

	Math
	5
	18
	33
	43
	Very low
	

	ELA
	2
	40
	46
	12
	Low
	
	

	Science
	No science in 7th grade MCAS test
	
	
	


We observed two classes studying the same unit. During the first observation (one day) students were introduced to ImageJ, manipulating images of bacteria. Three months later, the second set of observations (three days) occurred over a two week period; there were three days between each DataTool class. Class periods were 45 minutes in length, with 26 students in each class. One class, the regular (non-ELL) class performed better (academically, understood the lesson content) than the ELL class. Both classes seemed equally engaged and motivated by the computer use.

Classes met in the science classroom, wireless laptops were brought in and set up each DataTools dat. Students shared computers in pairs, computers set up on desks organized in work table fashion around the room (non-peripheral setup). 

Students engagement seemed high throughout, most students were comfortable with general computer functions: saving, copying, etc. 

Curriculum and materials

The DataTools sequence was scheduled for four class sessions:

· Day 1: Introduction to ImageJ software: teacher demonstration using overhead projector. Students observe and follow along. No student computer use, no computers in classroom. Some class discussion.

· Day 2: (Three months after Day 1). Classroom discussion and handouts about global warming and its effects on Polar ice. Students experiment with ImageJ on shared laptops (two students per computer), manipulating Polar ice images. 

· Day 3: How to extract data and input into Excel

· Day 4: How to create charts and interpret the data.

Handout materials included an introduction to ImageJ, Excel, and chart construction. Worksheets record student work, upon which they are graded at the end of the unit.

Instructional methods

In a typical classroom, the teacher would review what happened during the previous session, distribute materials, and demonstrate the tasks using a computer and projector. Then students would work in pairs, using previous technical knowledge, talking to neighbors, and asking the teacher for individual assistance. Connectivity was reliable and students had no apparent problems sharing the machines. During the first two days of computer activity, much of the discussion and teacher interaction was on the technologies themselves; first ImageJ, then Excel. On the final day, discussion focused on interpretation of the data. Students seemed comfortable with the technology and especially familiar with Excel. 

Figure: Instructional dimensions, a key to the dimensions follows:
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Key to chart dimensions:

	AD
	administrative tasks

	CD
	class discussion

	CG
	computer group

	CS
	computer solo

	CL
	cooperative learning

	DT
	DataTools technology

	D
	demonstration

	HOA
	hands-on activity

	I
	interruption

	L
	lecture

	LWD
	lecture w/discussion

	TIS
	teacher interacting with student

	WW
	writing work


What we saw was that nearly 90% of all activities were hands-on (HOA), followed by high percentages of DataTools technologies (DT), and those involving the teacher interacting with student pairs (TIS). We observed class discussions only 13% of the time; these were about (65%) technology use and (35%) on the science content. There was more class discussion with the regular (non-ELL) class than with the ELL class. 

Outcomes

The teacher commented on how the program supported her work with technology. Her students were facile with computers because she spends about 16% of her class time with computers: searching the internet for information, USB microscopes, etc. DataTools fit in nicely with her goals,

“I do more technology than just with DataTools… interactive websites; we bring in laptops for the kids. I do think their technology skills improved with ImageJ, they became comfortable with it.”

The use of Excel was particularly helpful to her, as the math teacher in the school was not familiar with the application. Students had been constructing graphs by hand before DataTools,

“…even the math teacher doesn’t use Excel; every teacher needs to know these tools; and she’s certified in math, but she doesn’t do anything in Excel. I tried to do Excel with the kids and I tried to get support from her and I couldn’t so they did their charts by hand.”

The shortcomings of the existing science program was highlighted by what DataTools offered the students,

“I find that our science program needs a lot of work. They’ve never heard of the scientific method, never did a lab report coming into 7th grade, our 6th grade, there’s no hands-on activities… so when they come to me, they’re so behind… they’ve taken away so much because of testing ELA and math. This program has given me license to explore the scientific method with computers and the kids need both…


DataTools helped students develop and refine technology and science skills,

 “Their skills in technology and related to understanding the science we were studying [in the global warming unit] were much attributable to DataTools… I think they became very comfortable with Image J.”

Like other schools, science at the middle school level continues to be marginalized and school administration only pays attention at the eighth grade because that is when MCAS begins science testing. Like other teachers, she voiced concern that scientific thinking needs to be addressed much sooner than eighth grade and that a  program like DataTools provides the platform, the curriculum, the technology, and the defensible reasons for investing time in science at grades prior to 8th.

Figure: student engagement during DataTools classes:
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Explanation: Students showed almost an 80% level of high engagement during the DataTools sessions. The higher engagement occurred during the computer activities. Medium engagement occurred during lectures and technical assistance, particularly in paired situations. 

Additionally, 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)

Figure: Cognitive intake levels (percentage of time observed during DataTools classes)
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Explanation: Only 23% of student information intake was at Level 1, indicating that students spent much DataTools time experimenting on the computer, constructing self-shaped knowledge (Levels 2 and 4). Nearly 60% was at Level 4, especially toward the final day of the activity.

Students who reached the final phase of the activity (creating charts and analyzing polar ice melt as it relates to global warming in Excel) began to draw conclusions and experience knowledge construction.

The teacher commented that there was a surprisingly strong response from non-native English speakers in that they understood how to collect data and input into Excel very quickly, that the language barriers often present in other instructional settings were not apparent with technology-focused activities.

Next steps

The teacher reported that she expects to refine the curriculum and repeat the unit next year,

“I can take a little time in August to plan DataTools for the upcoming year’s lessons; I think that’ll be a real possibility. I can’t imagine that I won’t use this stuff; I’m comfortable with it now.”

She wants to find a way not to lose the unit she lost this year and work with other teachers on her staff,

“… the math teacher needs to use Excel, we have it at the school, all the kids eventually use it, why doesn’t she teach it? I can help work my lessons together with hers… this year we gave up the Rainforest and I really missed that.. next year I’ll have to figure out how to do both…”

The impact of DataTools at Browne was clear: students were motivated to discover how global warming affected the ice melt in the Polar regions because the problems were visible and graphically comprehensible through ImageJ. The teacher will continue with this development simply to retain and increase student interest in scientific phenomenon of relevant nature. 

Case Study: Arthur D. Healey School

Grade: 5&6

DataTools technology: Excel

Science topic: Understanding daily nutritional intake

Context

The Arthur D. Healey school, an urban K-8 school with a total of 529 students, is located in a lower SES neighborhood and maintains Title 1 status with 61% of the students designated low income. White students make up the majority (41%), Åsians make up the lowest (6.2%) percentages of significant ethnic designations. We observed DataTools events in two classrooms: a 6th grade class and a mixed 5th-6th grade classroom. The DataTools teacher at Healey is not a science teacher, but the school’s media and technology instructor. Students do not attend her class to study science, but rather are assigned to her room for an elective period. This of course has great bearing on the students’ abilities, expectations, and motivations for learning science, with or without DataTools. As a school in AYP, much focus is on the “basics,” science not being included. The DataTools teacher had hoped to collaborate with a science teacher, but a) there is no science teacher for 5th and 6th graders, and the middle school science teacher seemed uninterested.

There is a 3.6:1 student to computer ratio. The school underperforms academically; AYP designations include moderate for ELA, and low for math. 11% of students scored Advanced and 1/4 scored Proficient on the mathematics MCAS (state) test; There is no science MCAS for students of these grade levels.
	Total students
	529
	
	
	
	
	
	

	6th graders
	66
	
	
	
	
	
	

	Student/computer ratio
	3.6
	
	
	
	
	
	

	Student/teacher ratio
	14.4:1
	
	
	
	
	
	

	% Attendence
	94.8
	
	
	
	
	
	

	% Teachers licensed in assigned area
	100
	
	
	
	
	
	

	% Teachers highly qualified
	98.6
	
	
	
	
	
	

	
	White
	African Amer
	Hispanic
	Asian
	ELL
	Low income
	SPED

	Ethnicity %
	41.4
	22.5
	29.5
	6.2
	10.6
	60.9
	27.8

	MCAS 6th
	Adv
	Profic
	Needs Improv
	Warning
	AYP
	
	

	Math
	11
	26
	23
	40
	low
	
	

	ELA
	5
	54
	32
	8
	Moderate
	
	

	Science
	No science in 6th grade MCAS test
	
	
	


We observed two classes studying the same unit over three consecutive class periods, each class meeting one time each week for three weeks. Class periods were 40 minutes in length, with 20 students in each class. One class, the mixed 5-6 class performed and behaved significantly better than the 6th grade-only class. This was due to a selection process where higher achieving students were put in the mixed class while more ELL and SPED students were in the 6th grade class. In addition to classroom observations, the teacher was interviewed. 

Classes met in the library, where every student had their own computer. Students sat grouped in tables for paper/pencil and discussion segments, the computers were in peripheral arrangement.

Student engagement seemed mixed at the beginning of the unit but increased as they moved toward computer use. Many students were not comfortable with general computer functions: saving, copying, etc. The teacher had to repeat these tasks often. 

Curriculum and materials

The DataTools sequence was scheduled once a week for three weeks, both classes following the same schedule: 

· Day 1: Introduction to nutritional content of the foods we eat. Make a chart (paper/pencil) of your breakfast foods, look them up on a handout chart; write down each of the nutritional components on your worksheet: fat, protein, carbohydrates, calories.

· Day 2: Enter this data into a pre-formatted Excel sheet found online at a bookmarked URL: download the template, fill it in, save.

· Day 3: Format the data, create a basic chart that reflects your nutritional intake. Conduct a class discussion on findings.

Handout materials included an introduction to general nutrition, nutritional tables, Excel, and chart construction.

Instructional methods

In a typical classroom, the teacher would review what happened the previous week, 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. Students started entirely in a paper/pencil mode, for some this lasted nearly two of the three investigation days. They then shifted to computer use, which proved more stimulating. The teacher was very strong with content and computer skills but spent much time keeping to students focused; this was not a science class and media/technology elective and was perceived by students as a “goof-off” period; the very fact that they were doing academic work was a surprise to many of them.

Figure: Instructional dimensions, a key to the dimensions follows:
[image: image7.wmf]


Key to chart dimensions:

	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


What we saw was that nearly a two-thirds (59%) of all activities were hands-on (HOA), focused on DataTools technologies (DT), and involved the teacher interacting with students one-on-one (TIS). About a quarter of the time we observed class discussions; these were about (85%) technology use and (15%) on the science (nutritional analysis). Although the students did not show great capacity for scientific analysis of the data, they were engaged more than 75% of the time on mathematics activities. 

Outcomes

The teacher commented on how the program lent new perspectives for interpreting data, how it helped students connect real-world information to abstract problems. A big challenge was the complexity of the graphing to be taught in a short period of time, each session separated by a week,

“I was ambitious with these kids and their backgrounds to try to get them to graphing in three 40-minute classes. I mean we need to review so much each time we meet, but a few did reach there…”

She was pleased with how Excel finally unfolded in the learning process for many of the students,

“I did see a connection between how the numbers changed with the Excel manipulation. We never really did get to the point of connection between their charts and the nutritional value component. They would need to have a nutrition class doing this at the same time.”

She hoped that next year she would connect with the nutrition class to create a joint activity. This was also reflected in their lack of science education,

“We’re teaching this unit in a bubble. They don’t have science class, I don’t know how often they do science; I just know that it’s not a lot.”

For the most part, this was the science content students received for the year. DataTools clearly served to strengthen their computer skills and for some, a conceptual understanding of how data demonstrates familiar phenomenon (what you eat, how to eat healthier). This class provided a place to study technology, fundamental analysis, and strengthen mathematical skills to a group of students who had few other options to learn this content.

Figure: student engagement during DataTools classes:
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Explanation: Students demonstrated a medium level of engagement during the DataTools sessions. 10% of students had behavioral issues that interrupted the class, which caused the other students to lose focus. Most of the higher engagement occurred during the computer activities. 

Additionally, 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)

Figure: Cognitive intake levels (percentage of time observed during DataTools classes)
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Explanation: Although 75% of student information intake was at Level 1, nearly 45% was at Level 4, especially toward the final day of the activity.

Students who reached the final phase of the activity (creating charts in Excel) began to draw conclusions and experience knowledge construction.
Next steps

The teacher at Healey hopes to refine this lesson for next year beginning with prepared templates and an online component, where students can search nutritional databases. She wants to collaborate with other teachers in the school, particularly the nutrition teacher, who teaches this grade level; it would both reinforce the material in nutrition class and bring a degree of scientific credibility and process to a real-world subject the students are familiar with. Her hope is to bring more respectability and academic rigor to the media/technology elective, currently perceived as a “recess class.” Her experiences with DataTools have led her to develop a pathway toward helping students with technology, mathematics, and analysis, regardless of her having a designated science class or not.
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