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Background

Objective

In 2010, WGBH Boston (www.wgbh.org) was awarded a grant from the National Science Foundation (NSF) to explore the development of a new animated television series for children about environmental sustainability.  WGBH developed a pilot episode of the program “Lost in Loop” and tested it in the fall of 2010.  WGBH hired independent evaluator Concord Evaluation Group, LLC (CEG) to perform a study to determine what scientific content children will learn from the animatic of the television episode.  

Study Design

CEG performed an experimental study—specifically a posttest-only control group design—to explore the following hypothesis: 

H1:  Kids who view the Loop episode will demonstrate significantly better knowledge about specific science concepts than kids who do not view the animatic.

To explore this hypothesis, we recruited 80 kids from a national sample of over 150 kids whose parents expressed an interest in the study.  We randomly assigned half of the 80 kids to a treatment group and the other half to a control group.  Kids in the control group were instructed to continue viewing their regular TV shows during the study, while kids in the treatment group were provided with a DVD containing the animatic of the Loop pilot episode.  After viewing the animatic, kids in the treatment group completed a survey to assess their understanding of specific science concepts.  Kids in the control group completed the same survey, but without having viewed the animatic.






Figure 1. Posttest-only control group design.

After the control group kids completed the survey, we sent them a DVD containing the animatic.  We then asked all kids in the study (both groups) to complete a brief set of questions about the episode’s appeal.

Sample

Eight kids dropped out of the study.  The final sample contained 36 kids in the treatment group and 35 kids in the control group.  The sample’s characteristics are summarized in Table 1.  None of the differences in demographic characteristics between the two groups was significant—the two groups were equally matched on key demographic variables.

Table 1: 

Sample Characteristics

	Characteristic
	Control Group Number & Percent

(N = 35)
	Treatment Group Number & Percent

(N = 36)

	Gender
	
	

	Female
	18 (51.4%)
	15 (41.7%)

	Male
	15 (42.9%)
	20 (55.6%)

	Missinga
	2 (5.7%)
	1 (2.8%)

	Age
	
	

	Six
	7 (20.0%)
	9 (25.0%)

	Seven
	9 (25.7%)
	7 (19.4%)

	Eight
	7 (20.0%)
	10 (27.8%)

	Nine
	10 (28.6%)
	9 (25.0%)

	Missing
	2 (5.7%)
	1 (2.8%)

	Race / Ethnicity
	
	

	White
	27 (77.1%)
	30 (83.3%)

	Hispanic, Latino, or Spanish
	6 (17.1%)
	6 (16.7%)

	Black or African-American
	5 (14.3%)
	3 (8.3%)

	Asian
	1 (2.9%)
	1 (2.8%)

	Region
	
	

	Eastern US
	16 (45.7%)
	8 (22.2%)

	Middle US
	8 (22.9%)
	12 (33.3%)

	Western US
	11 (31.4%)
	16 (44.4%)

	Location
	
	

	Urban
	8 (22.9%)
	10 (27.8%)

	Suburban
	21 (60.0%)
	20 (55.6%)

	Rural
	4 (11.4%)
	5 (13.9%)

	Missing
	2 (5.7%)
	1 (2.8%)

	Parent’s Highest Level of Education (proxy for socioeconomic status)

	Less than four-year degree
	13 (37.1%)
	8 (22.2%)

	Four-year degree or higher
	14 (40.0%)
	19 (52.8%)

	Missing
	8 (22.9%)
	9 (25.0%)


Note: Parents could identify their kids into more than one racial category.

a Three kids completed the surveys without providing their names or some key demographic data.

Findings
Learning Outcomes

To start, we asked kids whether they knew what a desert was.  Not unexpectedly, most kids across both groups knew what a desert was (94% of the control group and 97% of the treatment group).
  

Next, we asked kids to use three words to describe what the desert was like.  Most kids in the treatment and control groups described the desert as “hot”, “dry/no water”, and “sandy/dusty.”  

Table 2:

Kids’ Descriptions of a Desert

	Descriptor
	Control Group Number & Percent (N = 35)
	Treatment Group Number & Percent (N = 36)

	Hot
	29 (82.9%)
	22 (61.1%)

	Dry / No water
	21 (60.0%)
	35 (97.2%)

	Sandy / Dusty
	20 (57.1%)
	20 (55.6%)

	Plants / Cactus
	8 (22.9%)
	2 (5.6%)

	Animals (snakes, camels, etc)
	6 (17.1%)
	2 (5.6%)

	Sunny
	3 (8.6%)
	4 (11.1%)

	Dangerous / Harsh
	1 (2.9%)
	1 (2.8%)

	Deserted
	1 (2.9%)
	0 (0.0%)

	Far away
	1 (2.9%)
	0 (0.0%)

	Not a lot of life
	1 (2.9%)
	3 (8.3%)

	Pyramids / Sphinx
	1 (2.9%)
	1 (2.8%)

	Windy
	1 (2.9%)
	0 (0.0%)

	Sometimes wet / Water / Water underground
	0 (0.0%)
	4 (11.1%)

	Mountains
	0 (0.0%)
	1 (2.8%)

	Oasis
	0 (0.0%)
	1 (2.8%)

	Desert
	0 (0.0%)
	1 (2.8%)

	Some fun
	0 (0.0%)
	2 (5.6%)

	Cool
	0 (0.0%)
	1 (2.8%)

	Bumpy
	0 (0.0%)
	1 (2.8%)


Note: Kids were asked to indicate three descriptors, so the totals do not add up to 100%.
We asked kids to tell us whether there was water in a desert.  Kids who watched the Loop episode were significantly more likely to report that there was water in the desert than were kids who had not yet watched the Loop animatic (Figure 2).
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Figure 2. Proportion of kids from each group who knew that there was water in the desert (χ2(df=2) = 11.918, p = 0.003). 
We asked kids to tell us whether plants, animals, and birds could live in the desert.  Most kids in both groups understood that plants and animals could live in the desert, but kids in the treatment group were significantly more likely than kids in the control group to understand that birds could also live in the desert (χ2(df=1) = 6.316, p = 0.012).

Table 3:

Kids’ Beliefs about Types of Life in the Desert

	
	Control Group Number & Percent

(N = 35)
	Treatment Group Number & Percent

(N = 36)
	Chi-square and 

p-values

	Birds
	15 (42.9%)
	27 (75.0%)
	χ2(df=1) = 6.316, p = 0.012

	Animals
	28 (80.0%)
	22 (61.1%)
	χ2(df=1) = 2.201, p = 0.138

	Plants
	27 (77.1%)
	27 (75.0%)
	χ2(df=1) = 0.000, p = 1.000


We asked the kids who reported that there was water in the desert to describe two places where one might find water there.  Most kids in the treatment group said they thought water would most likely be found underground or in an oasis.  Kids in the control group said they thought water would most likely be found inside plants (including cacti) or in ponds, lakes or rivers (Table 4).
Table 4:

Kids’ Perceptions of Where Water Might be Found in a Desert

	Location
	Control Group Number & Percent

(N = 35)
	Treatment Group Number & Percent

(N = 36)

	Underground
	4 (11.4%)
	19 (52.8%)

	Oasis
	0 (0.0%)
	11 (30.2%)

	Inside plants / Cacti / Leaves
	6 (17.1%)
	4 (11.1%)

	Pond, lake or river
	6 (17.1%)
	4 (11.1%)

	Under a tree
	0 (0.0%)
	4 (11.1%)

	Sand / Wet sand
	1 (2.9%)
	2 (5.6%)

	Water table
	0 (0.0%)
	2 (5.6%)

	Mountains / Hills
	0 (0.0%)
	2 (5.6%)

	Rain puddles
	3 (8.6%)
	1 (2.8%)

	Rain / Clouds
	2 (5.7%)
	1 (2.8%)

	Water bottle
	0 (0.0%)
	1 (2.8%)

	Low elevations
	0 (0.0%)
	1 (2.8%)

	Rocks
	0 (0.0%)
	1 (2.8%)

	Shade
	1 (2.9%)
	0 (0.0%)


Note: Kids were asked to indicate two locations, so the totals do not add up to 100%.

Kids in the treatment group were significantly more likely to report that water can be found underground or in an oasis than kids in the control group (Figures 3 & 4).  


[image: image2.png]60%
50%
40%
30%
20%
10%

0%

Water might be found undergroundin

a desert.
53%

Control Group Treatment Group





Figure 3. Proportion of kids from each group who knew that water might be found underground in a desert (χ2(df=1) = 12.031, p = 0.001).
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Figure 4. Proportion of kids from each group who knew that water might be found underground in a desert (χ2(df=1) = 10.429, p = 0.001).

We asked kids to tell us whether they knew what an oasis was.  Kids in the treatment group were significantly more likely to report that they knew what an “oasis” was than were kids in the control group (Figure 5).
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Figure 5. Proportion of kids from each group who knew what an oasis was (χ2(df=1) = 5.532, p = 0.019).

We also asked kids to name two things they might find in an oasis (Table 5).  Kids in the treatment group were significantly more likely to report that one will find trees or water in an oasis than kids in the control group (χ2(df=1) = 6.213, p = 0.013).

Table 5:

Kids’ Perceptions of Things that May be Found in an Oasis

	Things in an Oasis
	Control Group Number & Percent (N = 35)
	Treatment Group Number & Percent (N = 36)

	Water / Pond / Mud
	6 (17.1%)
	12 (33.3%)

	Plants (including cactus)
	5 (14.3%)
	5 (13.9%)

	Trees 
	3 (8.6%)
	13 (36.1%)

	Food / Fruit
	0 (0.0%)
	3 (8.3%)

	Animals / Birds
	2 (5.7%)
	1 (2.8%)

	Shadow / Shade
	0 (0.0%)
	1 (2.8%)

	Desert
	0 (0.0%)
	1 (2.8%)

	Glass
	0 (0.0%)
	1 (2.8%)


Note: Kids were asked to indicate two things, so the totals do not add up to 100%.
Thus, this study provided evidence that the Loop episode had a significant and positive impact on kids’ ability to learn about science concepts.

Appeal of the Loop Episode

We asked all the kids in the study (treatment and control group) some questions about whether they liked the Loop episode and 68 kids responded.  Ninety-one percent of the kids (n = 62) reported that they liked watching the Loop episode.  The 9% who didn’t like watching the episode reported that they would probably like it better when it has color and more sounds.  

The Loop episode was universally appealing across both genders, all races and ethnicities, all age groups, all socioeconomic backgrounds, geographic regions, and settings (e.g., urban, suburban, rural).

We asked kids to tell us their favorite part of the episode (Table 6).  The kids’ most favorite parts included:

· When the boys slid down the sand dune (including when Brad used the rocket boosters on his pants)

· When the kids found the water

· When the kids clicked on the Sphinx and awakened it

· When the kids fell into the sand trap

· When the Sphinx posed a riddle to the kids

Based on the kids’ favorite parts, it appears that kids responded best to the animatic’s humor, adventure, and the fact that the animatic was centered around a challenge.
Table 6:

Kids’ Favorite Parts of the Episode

	Favorite Parts of the Episode
	Number and Percent

	Sliding down the hill / Brad's rocket
	13 (21.0%)

	Finding the water
	11 (17.7%)

	When they clicked on the lion statue / waking the lion
	7 (11.3%)

	When they fell in the sand trap
	5 (8.1%)

	The riddle with the Sphinx
	4 (6.5%)

	All of it
	3 (4.8%)

	Awarding the points
	2 (3.2%)

	The musical sword
	2 (3.2%)

	When Brad drinks all the water
	2 (3.2%)

	When the kids jumped in the river
	2 (3.2%)

	Meeting Brad
	1 (1.6%)

	The belt with all the gadgets
	1 (1.6%)

	When the kids get lost in the desert
	1 (1.6%)

	Meeting the kids
	1 (1.6%)

	When they found something to watch the movie on
	1 (1.6%)

	Desert
	1 (1.6%)

	When Clementine looks for water under the trees
	1 (1.6%)

	Brad's hyper blade
	1 (1.6%)

	When they dug in the ground
	1 (1.6%)

	When Clementine said “hi” and the other boy screamed
	1 (1.6%)

	Where the guy was saying “stop, stop, stop, stop”
	1 (1.6%)


We asked kids to describe the episode.  

· 79% of kids reported that the episode was “funny.”

· 80% of kids reported that the episode was “good.”

· 82% of kids reported that the episode helped them learn that “water is important.”

· Only 4 kids reported that the episode was “boring.”

· Only two kids reported that the episode did not teach them that “water is important.”

· Only one kid reported that the episode was “bad.”

Kids across all age groups were more likely to see the episode as appropriate for younger audiences (56%) than for older audiences (44%).

We asked kids to pick their one favorite character.  The most popular characters were Brad (32%) and Clementine (25%).

Table 7:
Kids’ Most Favorite Character

	
	Number and Percent

	Brad
	23 (32.4%)

	Clementine
	18 (25.4%)

	Ben
	9 (12.7%)

	Gabi
	8 (11.3%)

	Sphinx
	5 (7.0%)

	Oliver
	3 (4.2%)

	Prune
	1 (1.4%)

	Missing
	4 (5.6%)


We also asked the kids whether they liked the Sphinx.  Most kids (86%) reported that they liked him “a little” or “a lot.”  This is a definite improvement over last year’s study of the first 6-minute animatic developed by WGBH, where the Sphinx had a more assertive, and as some kids stated, a “serious” and “mean” way of behaving.  In last year’s version, some kids were even scared of the Sphinx.  Thus, it appears that WGBH has substantially improved the appeal of this character. 

Jacinda’s Garden (Live action clip)
Of the kids who responded to questions about Jacinda’s garden, 88.5% reported that they enjoyed watching the live action story.  We asked kids to explain how the story of Jacinda’s garden was like the story about the kids in the desert.  The most frequent responses were that “there was little or no water,” or that both stories focused on “trying to get water.”

Table 8:
Perceived Similarities Between the Live Action Clip and the Animation (N = 63)
	Similarities
	Number and Percent

	Trying to get water
	20 (31.7%)

	Little water / no rain
	16 (25.4%)

	Looking under plant near roots for water / water underground
	4 (6.3%)

	Water is important
	3 (4.8%)

	Ground/ plants dry
	3 (4.8%)

	Built a tube so the water won't be wasted
	2 (3.2%)

	plants grow in the garden
	2 (3.2%)

	Water bucket/ rain barrel
	2 (3.2%)

	Fun
	1 (1.6%)

	Trees
	1 (1.6%)

	When she was digging
	1 (1.6%)

	Didn’t know
	8 (12.7%)


We asked kids what purpose the rain barrel had in Jacinda’s story.  Most of the kids (90%) understood that the rain barrels collected or stored water.  An additional 7% of kids reported that the barrels helped the plants to grow.

We asked kids whether the Jacinda story gave them any ideas about ways they could save water.  About half the kids reported that they learned to store rain water in a barrel (52%), but 26% reported that the story didn’t give them any other ideas.

Table 9:
Kids’ Reports on What they Learned from Jacinda’s Garden (N = 64)
	Ideas
	Number and Percent

	Store / collect (rain) water in a barrel
	31 (51.5%)

	The story didn’t give me any ideas
	17 (25.8%)

	Use it for gardens
	3 (4.5%)

	Turn off the faucet
	2 (3.0%)

	Take shorter showers
	2 (3.0%)

	Waiting for hot water, water with cold water
	1 (1.5%)

	Plant a garden
	1 (1.5%)

	Fill a pool with spring water and pump
	1 (1.5%)

	No answer
	1 (1.5%)

	Doesn't Know
	1 (1.5%)

	Use water more wisely
	1 (1.5%)

	Don't put dirty stuff in it
	1 (1.5%)

	Put it in a bottle with a lid
	1 (1.5%)

	Save water to give to poor people
	1 (1.5%)


Parental Feedback

Parental feedback was overwhelmingly positive, as indicated by the comments below:

· Both of my kids enjoyed it!

· Entertaining and educational not just mindless TV.

· Great show!  I hope it gets picked up - entertaining and educational :)  ... plus, I liked the Joan Cusack voice.

· He loved it. Perfect for target age group. 
· I like the characters.

· I like the fact that the story was both for younger children and older children. I have a mix of kids in my home and I think it is something that all of them would like to watch together. Normally I have 3 TVs going with 3 different shows to make them all happy.

· I liked that the concepts within the show taught my son something new.  I particularly liked how the point system worked - the reasoning behind the sphinx's scoring system was a great teaching tool for kids!

· I liked the integration of animation with real video.  The show is entertaining and educational.  My daughter wants to watch more episodes!

· I liked the story of Jacinda.

· I really enjoyed watching it with my son and his little brother.  It was nice to see them so interested as much as when they watch their cartoons.

· I think it's very educational for children. My daughter enjoyed watching the DVD and even though it was in black/white the characters still caught my daughters and my 2 year old son's attention. So with the added animation and color, I think children would really like Lost in Loop. Thank you for the opportunity!!

· I thought it was good, and it taught a great lesson.

· I thought it was great and I want to make a rain barrel.

· I thought it was quite good.  I hope it makes it to television.

· I thought the message was good, and the show encouraged outside the box, or critical thinking. 

· I was pleased at well it kept my child's attention, he is interested in seeing what the next episode helps.  I also like the idea of Jacinda's story and how well she interacts with the camera.  I am interested to see what other ideas she gives about conserving water.

· Ian really enjoyed the program and indicated that he would watch it if it was on TV.

· It held the attention of both my third grader (who completed this survey) and my first grader. I think my older child understood it better, but my younger child enjoyed it, too.

· It was a unique perspective with the kids lost in the video game.

· It was really engaging and my son really enjoyed the trapped in the video game concept.  I loved the fact that it was educational and made the kids search and discover a solution to their problems in a collaborative manner.

· It was very informative about the usage of water. My kids learned a little about how to save water that they haven’t had to experience in life.

· It was very informative and fun for the kids.

· Jeremy really enjoyed the program. I enjoyed the information on how to make a rain barrel!

· My daughter was very excited to participate in this study so thank you for making her a part of it.

· My nine year-old son RAVED about it.  He wants to know when he can see the next level.

· My son enjoyed this process very much.  It was a fun way for him to learn about conservation.

· My son enjoyed watching it very much.

· My son is looking forward to seeing episode one and three!

· My son seemed to enjoy it very much. It's amazing that he learned something educational that pertains to everyday life and remembered about it.

· My three year old was mesmerized and laughed at different parts than Riley.  Riley also wants to know if there are different levels.  They enjoyed it very much.  They watched it a second time right after we were done.

· Really good. I like it, should be more this kind of DVDs for kids to learn on a funny way!!

· The episode was funny, educational and had a unique theme - video gaming.  I like how the end story tied the children's lives to the topic of the show.  Great show!

· Very educational! My daughter loved the story line.

· Vivian felt it was funny and she would watch it on TV.

· We thought it was very entertaining and enjoyed the silly humor in it as well.  We loved the real life tie at the end regarding water shortage issues and the simple yet profound idea of making a rain barrel.

Only seven parents provided mixed feedback, saying that the episode was only “OK,” that the voices were annoying, that character development took too long, and the lack of color was problematic.  From a Christian perspective, one parent was troubled by the reference to a “book of knowledge.”

Anecdotally, our study coordinator communicated with each of the parents individually multiple times throughout the duration of the study.  We found that parents were very enthusiastic about the program and many inquired on their kids’ behalf about when the program would be airing on television.  Some parents told us that their kids had watched the episode multiple times or that they had invited other siblings or friends to join them in viewing it, despite the fact that the episode was not a final, high production copy.

Summary of Findings
Learning Outcomes

This study provided evidence that the Loop episode had a significant and positive impact on kids’ ability to learn about science concepts:
· Kids who watched the Loop episode were significantly more likely to report that there was water in the desert than were kids who had not yet watched the Loop episode.

· Kids in the treatment group were significantly more likely than kids in the control group to understand that birds could also live in the desert.

· Kids in the treatment group were significantly more likely to report that water can be found underground or in an oasis than kids in the control group.

· Kids in the treatment group were significantly more likely to report that they knew what an “oasis” was than were kids in the control group.

· Kids in the treatment group were significantly more likely to report that one will find trees or water in an oasis than kids in the control group.

Appeal of the Loop Episode

Ninety-one percent of the kids (n = 62) reported that they liked watching the Loop episode and 88.5% reported that they enjoyed watching the live action story (Jacinda’s Garden).

The Loop was universally appealing across both genders, all races and ethnicities, all age groups, all socioeconomic backgrounds, geographic regions, and settings (e.g., urban, suburban, rural).

· 79% of kids reported that the episode was “funny.” 

· 80% of kids reported that the episode was “good.” 

· 82% of kids reported that the episode helped them learn that “water is important.” 

· Only 4 kids reported that the episode was “boring.” 

· Only two kids reported that the episode did not teach them that “water is important.” 

· Only one kid reported that the episode was “bad.”

Based on the kids’ favorite parts, it appears that kids responded best to the animatic’s humor, adventure, and the fact that the animatic was centered around a challenge.

The kids liked all the characters, and the most popular characters were Brad (32%) and Clementine (25%).  

Parental feedback was overwhelmingly positive.  Only seven parents provided mixed feedback. Anecdotally, we found that parents were very enthusiastic about the program and many inquired on their kids’ behalf about when the program would be airing on television.  Some parents told us that their kids had watched the episode multiple times or that they had invited other siblings or friends to join them in viewing it, despite the fact that the episode was not a final, high production copy.
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91% reported that they liked watching the Loop animatic.





82% of kids reported that the episode helped them learn that “water is important.”











� This is not a statistically significant difference.


� The chi-square (χ2) test of independence tells us whether the two variables (in this case, group assignment and knowledge of water) are independent (not related to one another).  Because the chi-square value of 6.316 exceeds a predetermined critical value (3.418), we reject the null hypothesis and make the argument that being in the control or treatment group had an effect on how much one knows about whether water can be found in a desert.  The “p-value” tells us how likely we are to reject the null hypothesis when it is actually true.  In this case, we have only a 1.2% chance being wrong about the impact of group assignment on water knowledge.  The most commonly accepted p-value “upper limit” in social science is p = .05.  Any values lower than .05 are typically considered statistically significant.


� We hope to study long-term learning impacts if the series is funded for a full season of development.
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