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Background
 • Introduced to ADI 2 years ago at Saturday Seminar presentation by John Pickle ---Intrigued by potential uses, paradigm shift in thinking about using
 a camera as a data collection tool ---have been using cameras as tools for two years, expanding repertoire of uses each year --- continuous opportunity for professional growth --- kids LOVE using this technology, instant results, lots of surprises!
 •ADI Help videos– great tutorials for students and teachershttp://lawrencehallofscience.org/gss/rev/ip/
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APPLICATIONS OF ADI IN THE CLASSROOM
 •General:--Integrate technology--“Cover” Curriculum in new ways--Integrate new material into existing curriculum--Does not need to be an “add on” or an
 “in place of”
 • Specific-- new way to quantify data from class experiments
 that was previously challenging to quantify: greener, clearer, cloudier, etc.
 --- data can be stored easily and revisited/analyzed with new tools and new questions
 • Curricular-- change in color signifies change in physical properties
 and/or chemical composition: applies to manydisciplines
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Overview of Applications of ADI at Amherst Regional Middle School
 • 7th Grade Life Science Inquiry (80 students, during school):Effect of Inoculant on Sugar Snap Pea Plants
 • STEMRAYS After-School Science ClubEffect of Environmental Stressors on Aptaisia– a Model Organism
 for Coral Bleaching
 Effect of Various Wetland Plants on Ability to “Clean” Water (Phytoremediation)
 Picture Post Observations of Phenology– with focus on Oriental Bittersweet (invasive species)
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Seventh Grade Life Science Inoculant Experiment
 Experimental Design• Seventh grade students planted two plots of sugar snap peas. • Plants in one plot were treated with inoculant. The other plot
 was the control. • Inoculant is composed of bacteria which enable the plants to
 fix nitrogen from the air to a usable form for the plant. Increased nitrogen = healthier plants.
 •Hypothesis: Plants with inoculant will be greener than those without.
 •ADI tool: Rectangle tool
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Middle school studentphotographing a pea plantin the experimental plot
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Control Plant 1: No inoculant
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Experiment Plant 1: Inoculant– Is the treated plant “greener” than the control?? Only the camera can tell for sure!
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STEMRAYS After-School Club Experiment 1
 The Effect of Lowering pH (environmental stressor) on Aiptasia pallida
 Experimental DesignAiptasia pallida is used as a model organism to test the effects of various
 environmental stressors relating to coral bleaching.
 1. Three individuals are exposed to pH of 7. These are controls.2. Three individuals are exposed to pH of 6. This is to model the effect of
 ocean acidification (decreasing ocean water pH). This condition is due to increased levels of CO2 dissolving in ocean water.
 3. All six individuals are kept at constant light and temperature.4. All six individuals are photographed over time.
 Hypothesis: Environmental stress (lower pH) will cause the Aiptasia to get rid of their symbiotic dinoflagellates, causing them to look lighter. This is how coral bleaching occurs.
 ADI tool: polygon tool
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Middle school student photographingAiptasia pallida, a model organism usedfor experiments relating to coral bleaching
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Two Aiptasia pallida individuals– the brown color is caused by zooanthellae, a minute dinoflagellate algae of the genus Symbiodinium, that lives within their body tissues. The algae provides glucose and lipids for the anemone. The anemone provides protection for the algae. Environmental stress causesthe anemone to “kick out” the algae, which makes the anemonehave a lighter color. The same process happens in corals, creating a bleaching effect.
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Control Anemone 1, pH 7, Initial photograph
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Control Anemone 1, pH 7, final photograph: Has the color of thecontrol critter stayed constant?
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Experiment Anemone 3, pH 6, Initial Photograph
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Experiment Anemone 3, pH 6, final photograph– Has the experimental critter changed color?
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STEMRAYS After-School Club Experiment 2
 The Effect of Wetland Plant Species on the Ability to “Clean” Gray Water (Phytoremediation)
 Experimental Design
 1. Six different species of New England wetland plants were grown hydroponically in gravel.
 2. A solution of gray water was made and poured through each of the substrates.
 3. Photographs were taken of:
 a. gray water alone
 b. gray water after pouring through gravel substrate alone
 c. gray water after pouring through each substrate containing a different species of plant.
 Hypothesis 1: There will be an observable difference in the gray water when it is poured through a substrate containing plants.
 Hypothesis 2: There will be an observable difference in the “cleaning” ability of six different species of wetland plants.
 ADI tool: rectangle tool
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Six species of New England wetland plants are grown hydroponically
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Middle school student photographinggray water before and after pouring through substrates containing 6 different species of wetland plants
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Gray water before testing
 Gray water is 400 mL ofwater with 50 g of dirt
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Gray water after pouring through control substrate (just pebbles)
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Gray Water after pouring through Iris sp. Is the water clearer?
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Gray water after pouring through Juncus sp.– is the water clearer?
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STEMRAYS After-School Club Experiment 3– Using Picture Posts and ADI to Observe Phenology
 The Effect of Kind of Plant (native vs. invasive) on the Time of Early Growth in The Spring
 Experimental Design
 1. Multiple photographs are taken of the same location from the same spot over time using a picture post as a constant.
 2. Photographs are compared to observe phenology of invasive and native plants.
 Hypothesis The invasive species (Oriental Bittersweet) will leaf out earlier
 than the surrounding native plants, giving it a head start ongrowth
 ADI tool: before and after
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A picture post is a permanent structurewhich enables 8 photos to be taken over 360 degrees
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Middle school student using a picture post to take a photo ofa specific location. Multiple imagescan be taken of the same location over time.
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Photo taken March 10
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Photo taken of same location, May 22
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