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Informal Learning Solutions was contracted by EarthSky to conduct a series of evaluation studies of the Spanish-language version -- EarthSky en Español -- of its English-language radio program.  This report presents the methodology, results, and analysis of these studies.

The report is presented in five sections:

1.  Background:  Earthsky and EarthSky en Español projects.

2.  Evaluation Strategy

3.  Evaluation studies: radio listeners

4.  Evaluation study:  radio station managers

5.  Summary of findings

1.  Background

EarthSky, with the mission of being a “clear voice for science,” has been broadcasting 90-second radio programs on a variety of topics in science and the environment.  The program is aired one or more times daily on more than 1,000 commercial, NPR, and other public radio stations, 80 affiliates stations for the sight-impaired, and across 35 channels on both XM and Sirius satellite radio in the United States. Abroad, the programming is heard on American Forces Radio, Voice of America Radio, World Radio Network, and others.  A program archive is available on the resource-rich website, earthsky.org, which also includes lengthier interviews, science FAQ’s, blogs, and Web 2.0 applications (e.g., Facebook, Twitter, etc.).

In late 2007, EarthSky started producing Spanish-language adaptations of its English-language programs, along with a small number of programs originally produced in Spanish. The organization took this step to reach the sizeable and growing Latino population with programs on science.  Radio is a powerful vehicle for reaching U.S. Latinos, reaching more than 95 percent of all Latino adults each week. In the largest U.S. cities, Spanish-language stations often capture the largest AQH (Average Quarter Hour) share of listening in the market (Rodrigues & Green, 2008). Now there are nearly 947 U.S. Spanish-language radio stations.

EarthSky en Español’s 60-second program is broadcast on 159 stations across 23 states and garners 2 million impressions per broadcast. EarthSky en Español can be heard in 6 of the top 10 U.S. Latino markets (San Francisco, Phoenix, Dallas, San Antonio, Chicago and Miami).  

Throughout 2011 EarthSky en Español’s website has averaged 2,000+ visits per day. Currently website visitors come from all over the world but predominantly from North and South America as well as Spain. EarthSky en Español currently has 14,000+ Facebook Friends that we reach out to on a daily basis, via educational/entertaining posts.  The weekly number of Facebook friends grows by about 400. In the year 2011, EarthSky en Español’s Facebook posts have been viewed more than 1.8 million times and everyday more and more friends interact with us via Facebok.

2. Evaluation Strategy
Most evaluations of short-form science radio programs, such as EarthSky, Stardate, and Pulse of the Planet, have been conducted by recruiting listeners and then surveying the listeners to obtain their self-reported listening habits, self-assessed comprehension of program contents, and reactions to the program formats.  Overall, listeners generally report that they find the programs interesting, that they understand the programs, and that the programs spur their interest in science, which provides some validation for the programs.  However, there are some limitations in this approach to evaluation. First, the listeners who were surveyed had not listened to the same set of programs, since they were providing their overall ratings of all of the EarthSky (or whatever programs were the focus of the evaluation) programs they had listened to. With this evaluation design, it was simply not possible to provide any data related to a specific radio broadcast.  Second, since the surveys asked for subjective ratings, none of these evaluations present objective data collected objective data on how well listeners actually recall and understand the program contents. 

A complementary approach to evaluation was designed for this study.  Instead of asking for listeners to provide overall ratings on all of the programs they had listened to, listeners in this evaluation listened to the same set of programs. In written surveys and focus group discussions, among other questions, they were asked to discuss or explain what they had heard in the programs. In Evaluation Study 3, they were also asked to complete written surveys where they were asked specific questions that provided an assessment of their recall and comprehension of the programs.  

The are at least two limitations of the evaluation studies in this report.  First, many listeners in the evaluation studies are not actual listeners to EarthSky en Español’s.  However, listeners were native Spanish speakers who were also they are Spanish-language radio listeners. Second, since listeners listened to the radio programs at the site of the focus group discussions, the listening context was artificial.  However, social science has a long tradition of using artificial contexts to test concepts, but the findings must be interpreted against this background.

The evaluation studies can be called both formative and summative.  Each study was formative because each provided feedback on the program format and production qualities.  Each looked at the impact of programs on listeners; the first two were qualitative only, based on the use of focus group studies; the third included the use of a survey that looked at recall and comprehension of program concepts. 

3.  Evaluation Studies: Listeners

In 2009 and 2010, Informal Learning Solutions conducted three evaluation studies where native Spanish-speaking listeners listened to radio programs (all studies), participated in focus group discussions (all studies), and filled out a written survey concerning their recall and understanding of the programs (Study 3):  

Evaluation Study 1, Listeners:  An evaluation study conducted in Spring 2009 to look at radio listeners’ reactions to the program format and their understanding of the science content of the : EarthSky en Español programs.

Evaluation Study 2, Listeners:  An evaluation study conducted in Autumn 2009 to evaluate the effectiveness of some new EarthSky en Español formats.

Evaluation Study 3, Listeners:  An evaluation study in Summer 2010 to look at the subjective and objective comprehension of the science content of EarthSky en Español programs. 

Evaluation Study 1

Informal Learning Solutions conducted Evaluation Study 1 in April 2007.  The study was designed to look at several broad issues:

· Engagement with program format and content,

· Understanding of content presented in the radio programs, and

· Motivation to take follow-up action after hearing programs.

Four focus groups were conducted, two in Washington, D.C. (April 2009) and two in San Antonio, TX (July 2009), to gather information from members of the Latino community.  These two communities were selected to include a diversity of listeners who were reasonably representative of the Latino population across the U.S.  Focus group listeners were recruited through community-based organizations trusted by the Latino community.  The CBO’s were asked to recruit 10-12 adult listeners for each group, screening listeners, with a preference for listeners between 20 and 60 years old, and that were regular Spanish-language.  Each listener was paid a participation fee of thirty dollars ($30).  Each focus group session lasted approximately 60-75 minutes. All focus groups were conducted in Spanish. Listeners were asked to sign a consent form and a brief survey that collected information about their demographic background (gender, age, race, education level, annual income range, etc.) as well as preferences regarding how they receive information and news.  

A total of 35 listeners participated in the four focus group sessions (20 in two Washington, DC and 15 in San Antonio, Texas). Sixty percent of the listeners were women and forty percent men. Twenty-nine percent had only completed elementary education; 31% completed high school; 15% had taken college course work; and 6% had completed their undergraduate education. Nine percent had never attended school.  Only half had Internet access.  Most of the listeners (54%) had a yearly income of less than $15,000.  All of the listeners reported listening to Spanish radio stations regularly; two-thirds reported that their preferred sources of news information were radio and TV. Nearly all of the San Antonio listeners were Mexican by background or were native to Texas. About half of the Washington, DC listeners were Central American in origin, with the balance coming from Mexico and other countries in South America. A majority (58%) reported living in the United States for 12 years or less, indicating that they are relatively recent immigrants. 

The focus group session began with a brief discussion of the science interests and awareness of listeners.  After this background discussion, listeners listened to a series of four short-form radio programs and an eight-minute broadcast. The four short-form program topics were: how woodpeckers find insects in trees; the impact of raising chicken and beef on greenhouse gas emissions; how modular homes can be constructed from recycled materials; and how nanotechnology can contribute to energy solutions.  The broadcast featured an interview with microbiologist Leticia Marquez Magana.  

After each program was played, the facilitator led the group in a discussion. These segments were followed by the focus group discussion guided by a set of questions listener engagement with the programs, their recall and understanding of program content, and their motivation to take further action. 
The key findings for Study 1 with respect to engagement, understanding, and motivation to take further action are presented below:

Engagement

Most listeners were engaged by the programs, indicating that they found the most topics relevant and the presentations interesting.  The levels of engagement and interest varied with the topic on the short form programs.  Woodpeckers and the impact of raising chicken vs. beef on the climate were the most engaging of the short-form programs.  On first listening, some listeners found it difficult to “make the connections” in the program on modular housing. Nanotechnology was perceived as an unfamiliar topic that was lacking in relevance and difficult to understand.  
Factors that contributed to listeners’ engagement included:  topics that are familiar or with obvious relevance; unscripted interviews embedded in the programs; natural sounds; and music.  

Listeners who listened to the longer broadcast found the program somewhat interesting and inspirational.  The spontaneity of the Latina scientist and her enthusiasm engaged listeners in the topic – microbes -- that they did not know they would be interested in. Additionally, many were engaged by the scientist’s discussion of how she managed to “juggle” her job and being a “Mom.” 

Understanding (Comprehension and Recall)

Listeners found three of the short form topics – woodpeckers, the impact of chicken and beef on climate change, and modular houses – interesting and accessible.  They were able to recall and discuss the topics with accuracy. Nanotechnology, however, challenged many listeners.  The word itself was new to most and some of the other vocabulary was also unfamiliar and too much to digest in a 60-second program. In brief, topics where listeners had some prior knowledge or “scaffolding” were easier for them to understand.   

Some of the listeners in one of the Washington, DC group were challenged in understanding some of the topics; several listeners in this group were illiterate and others had only finished elementary school.  The vocabulary used for some topics, such as modular homes and nanotechnology, was largely unfamiliar, making it difficult for listeners to understand the “big ideas” presented in the programs. Interestingly, listeners in this group, while still experiencing difficulty in understanding some concepts, were still able to discuss some of the content presented in the longer form broadcast.

Motivation to Take Further Action

The programs did not present an explicit “call to action.”  However, informal science experiences and media are inherently designed to engage and promote further interest in science.  Many listeners indicated that they were busy with jobs and family activities.  However, they also stated they might discuss a topic, like woodpeckers, with their children.  They also indicated they would like to know more and that more programs on the same topic would be the preferred way they would like to learn more. 

Additional Findings with Recommendations

1.  Narrative style:  Many listeners believed that the pace of the narration in the short form programs was often too fast, making it more difficult to understand key concepts or ideas.  For example, one listener said, “Just when I was about to get the message, the program was over.”  

Recommendation:  Slow down the pace of the narration.  

2.  Amount of information:  While some listeners may have found the narration too fast, many also would have liked more information.  Their suggestion was to make the programs longer.  

Recommendation:  If the one-minute length of the short-form programs is a necessity, reduce the number of “big ideas” in each program to one or, at most, two.  

3.  Guest interviews:  Listeners enjoyed the interview “sound bites” and the power of “spontaneous” speakers, finding these segments more inspiring.  They liked hearing firsthand about scientists and science research.

Recommendation:  Use interview segments whenever possible, especially interviews with Latino scientists, who can speak fluent Spanish.
4.  Vocabulary:  Listeners found the vocabulary in the nanotechnology and modular housing, more difficult to understand, which discouraged them from listening carefully.  

Recommendation:  Use everyday language whenever possible, while presenting topics that are accessible within the one-minute allowed. 

5.  Voiceover:  Some program “sound bites” were interviews conducted in English, with a Spanish language voiceover.  This was not an issue for the majority of the listeners and did not interfere in their content understanding, due to their English knowledge was not equivalent to their Spanish. Only those listeners (younger ones and second/third generation) who were English proficient found the dubbing distracting.
Recommendation:  If the primary market for the programs was an area where many Latinos are highly proficient in English, voiceovers might not be effective.  English-speaking listeners reported they focused on or were distracted by the English.  An English speaker mentioned, "The language is not Tex-Mex friendly", as this group has created its own vocabulary, they suggested adapting the language to the consumers.  

6.  Program introduction:  The beginning of a program is critical, which sets the stage and frames the topic.  Listeners sometimes had difficulty in identifying the speakers, since they were not introduced until three or four sentences into the program.  The voices at the beginning also seemed like they were at a lower volume.  

Recommendation:  Introduce the topic before bringing in the “sound bite” of the scientist or other guest who was interviewed.

7.  Website:  Very few listeners recalled the website, which is mentioned at the end of the programs.  

Recommendation:  Give the website more prominent attention or repeat it.  

8  Call to action: Programs did not suggest anything for visitors to do.

Recommendation:  Consider including a call to action (e.g,, “go to the website for more resources on woodpeckers”) in the programs.  

9. Sound and Music:  The background music and sound effects were well received by listeners to the focus groups; they add context to the program and allow listeners to imagine the environment where the sound was recorded.  

Recommendation:  Continue using appropriate music and sound, especially when it is integral to the “big idea” presented in the program.

10.  Relationship of topic to Latinos’ background or daily life:  Programs with topics related to listeners’ current lives or past experiences (e.g. life in the field, animal disease, and women as working mothers) engaged listeners more effectively than unfamiliar topics (e.g., nanotechnology).   

Recommendation:  For short-form programs, select topics that have an immediate relevance or connection to listeners’ everyday lives.  Use familiar “hooks” to get listeners engaged in less familiar topics, like nanotechnology.

11.  Repetition of programs:  Social marketing research indicates that short form radio programs are more effective when repeated.  Listeners reported they would like to hear the same or similar programs at different times during the day.

Recommendation:  Whenever possible, ask stations to do repeat broadcasts of programs and to air the program several times daily.

Evaluation Study 2: Listeners

Informal Learning Solutions conducted Evaluation Study 2 in October 2009.  The general purpose of the study was to evaluate the effectiveness of some new program formats, including video.  The new formats or formatting elements included: a short video and three audio segments serving as samples of feature stories. 

Two focus groups were conducted in Washington, D.C. between October 23 and 26, 2009. A total of 20 listeners were recruited through two local non-profits, which also served as the sites for the sessions. Listeners were recruited who ranged in ages from 20 – 60 years of age, with a preference for listeners who used Spanish as a first language; and who were regular Spanish TV and radio users. About half of the listeners were from El Salvador, Honduras, and Colombia, with the remaining comprised of listeners from across Latin America, including Guatemala, Peru, Mexico, Bolivia and Puerto Rico.

Each listener was paid a participation fee of thirty dollars ($30).  Each focus group session lasted approximately 60-75 minutes. All focus groups were conducted in Spanish. Listeners were asked to sign a consent form and a brief survey that collected information about their demographic background (gender, age, race, education level, annual income range, etc.) as well as preferences regarding how they receive information and news.  Listeners relied most heavily on television for news, but most also used radio and newspaper as regular sources of information.

A total of four segments were presented, a short video and three audio programs. Listeners watched a one-minute video followed by a one-minute radio broadcast on the same topic and with the same interviewee reformatted for radio.  The last two audios were radio broadcasts, each one- minute long. After each segment was played, the discussions focused on several aspects of the programs:

· Engagement with program format and content,

· Understanding of content presented in the radio programs, and

· Motivation to take follow-up action after hearing programs.

Three topics were presented:  robotics (video and radio segment), desalinization (radio segment), and water on the moon (radio segment).                                                        

For an in-depth understanding concerning the new formats, the detailed findings for each program are presented below:

Robotics (video segment)  

The engineer featured in the segment, Dr. Benito R. Fernandez, designs and builds a wide variety of robots and cybernetic systems in his lab at the University of Texas at Austin. The video highlights how he is inspired looking into nature, and see how plants and animals adapt to the environment. This observation and research process led him to develop robotic software that mimics how animals and plants adapt, how they learn, just as the brain does, and create robots that can be used in artificial hearts. 

Engagement

Listeners were engaged in the program and it provoked lively discussions around the topic and the format. Listeners were generally positive about the way the program was presented and the topic; they especially liked the fact that the featured scientist was a Latino. The comment by one listener summarized the general feeling, “I liked the program, I liked that the scientist was a Latino, speaking about scientific issues and his contribution to the world.”  Listeners also mentioned their interest in seeing what it looked like to work in that field; they liked that the interview was set at his work place because it offered them a view of his working space, “I really liked to see so many young people working and to see their desks full of paper and mess, one can tell they are working.”  “One would not imagine that this work (which is) so complicated and detailed-oriented is accomplished by young workers!”  “Great role models for kids.”

Several listeners stated that the program instigated curiosity, appreciation, and concern. It also opened their minds to imagine other type of inventions scientists would design in the coming years. “As Latinos, we are very curious, we like to know a little about everything.” A listener shared her appreciation of new inventions, “I used to worry about robots taking over humans, but now I came to the realization that the robots are the ones needing humans to keep them activated.”  Another one shared her concerns: “It worries me because if they are using all those robots, one of these days…we will be out of jobs.” “It concerned me when he (Dr. Fernandez) said that he hopes this is used for the good of humanity…it lead me to believe it could be used for negative causes!”
Listeners interest arose by seeing the scientist not only talking about his work, but images of what the work involves, and were even more attuned when seeing that the scientist was a Latino. A comment of a listener reflects on the power of having Latinos as role models, “He is a good role model because he is a researcher, he provides interesting information on the science, he is like one of us, he listeners in science advancement, he is thinking about others.” The program also encouraged the listeners regarding their role in American society: “that as a Latino one does not need to be behind, that one needs to be updated to participate in new inventions.” “The importance about seeing a Latino working on these issues, it invites us to follow.”

Understanding (Comprehension and Recall)

Listeners were surprised as to how fast the segment went but they appeared to understand the core concept of the segment, as evidenced by their statements (translated from Spanish): “Someone explaining about science and seeing how humans can adapt to artificial hearts and arms.” “First they see animals, they visualize them and then they use them to create their robots.  I don’t think he explains what is ‘mecatronica’, but he says it for adaptation from animals and plants;” “About the advancement in science and robots;” “About how plants adapt to humans;” and “About technology and its advancement, its benefits and importance (in the world).”
The listeners believed that the word ‘mecatronica’ should have been more clearly explained, even though some deduced its meaning: “I think that the word suggests electronics and mechanical.”   Another person added that by having the images, the title (Robotica Evolutiva) and the engineer featured in the interview person helped to make connections on the issue addressed.  Listeners believed the word was used too often without definition, yet they still felt they understood the program.

Motivation to Action

When asked if they were more likely to watch the TV news if they knew one of these science programs would be on the news, the general sentiment among listeners was that they would. Some of their comments included: “Yes, I would like to see it, it would be something to look forward to.” “I think it would be good in the news, Latinos mostly watch the news as scientific programs” meaning, they relate science as to learn something new, “It would be interesting if they showed them (the segments) throughout the day, as a PSA that is presented more than one time.”

When asked if they would follow-up on in any way or form after watching this video or a similar one, the majority of the listeners responded yes.  Some said they might go to the library or see if an article related to the topic would come out in the newspaper, others would check the website if the site address has an easy name to remember, simple, and ‘catchy’. 

Recommendations

· Show how the how animal and plant functions are being re-engineered in robots and how these technologies are actually being used in humans.

· When introducing scientific words such as “mecatronica,” ensure it is explained in a simple way, especially if such words are repeated often.

Robotics (radio program)

Summary: The engineer featured in the segment, Dr. Benito R. Fernandez, designs and builds a wide variety of robots and cybernetic systems in his lab at the University of Texas at Austin. The radio segment highlights how he is inspired looking into nature, and seeing how plants and animals adapt to the environment. This observation and research process led him to develop software that mimics how animals and plants adapt, how they learn, just as the brain does and create robots that can be used in artificial hearts. 

Engagement

Listeners did like the format, the pace, and enjoyed very much listening to the narrator and the scientist (Dr. Fernandez). From their view, this program provided more details than the video segment.  The audio seemed to be easier for listeners to understand because the narrator was explaining the general theme of the program and expanded on what Dr. Fernandez had just said, clarifying the ideas and allowing listeners to focus and understand the Dr. Fernandez’ work and terms such as even the term ‘mecatronica’.  They all mentioned preferring the audio version because it provided a clearer explanation than the video by providing more definitions and using simpler terms. Listeners highlighted this by saying: “I felt curious by listening only the audio part, I felt it provided additional information and gave me the sense to further looking into the topic unlike the video. It combined the scientist information and the narrators and that enhances our senses.”
Comprehension and Recall

Listeners demonstrated good comprehension of key concepts of this program; they said it was the same as the TV program they had just seen, and added that the radio program was more informative; they felt it was clearer and easier to understand. They often said it was better.

Recommendations

· Define unfamiliar terms. 

· Words could be either translated or the scientist could be asked to use the Spanish words if the word is key to the issue.   All Spanish speakers do not necessarily understand words such as software ‘programa de computadores’ as many might not have full understanding of specific technical vocabulary. 

Desalination – Radio Program

Summary: EarthSky spoke with water expert Amy Zander about desalination – the process of removing salt from water. She said that rising demand for water will mean increased use of desalination in the United States in the coming years.

Engagement    
Listeners enjoyed the format and how the program explained the process and solutions of the problem. They noticed that this program had three speakers (male scientist, a female translator, and the female host).  At times, however, they were not clear which of the two women was talking. For example, one listener referred to this saying: “Listening both voices at the same time is confusing”, another one added, “Yes, I think that the voices of the two women are too similar, and that makes it confusing.”

In relationship to the vocabulary, listeners said they had understood everything.  The program had very few scientific words and it was clear for people with different levels of education. However, some believed that the pace was too fast, implying that more time is required to explain these issues fully,

Some of the listeners’ comments: “These programs are providing only an idea to people of things that can be done (such as if there is a lack of fresh water, desalination is an option) we had not heard about that before” and “These programs are useful, they are offering to the viewer or listener little seeds of information.”
Comprehension and Recall 

After listening to the audio, listeners’ first impressions were positive and addressed the content of the program; they recalled it was about taking salt out of the seawater, its costs, its process, and how the water is filtered in special colanders. Listeners had a very good recollection of the theme, the program and even details, “About science and how we can desalinate the water, something that could have not been done in the past when so many droughts existed, this is an example of how far science has gone!”
For the group the program was clear and listeners mentioned they had learned something new. The program apparently spurred the interest of some listeners, because several said they were interested in knowing if the problem was worldwide, or pertaining to only one area in the world. As one listener stated, “the program mentioned that this could happen in cities like his/hers/or mine but it left me wondering if it could be in my city.” Another person added that the program had referred to Mexico.

In terms of relevance, most listeners found it interesting and educational, but there were several said the program was not relevant to them since they lived far inland.

Suggestions 

· Have a male translator if the interviewee is a woman and if the host is also female to prevent confusion or ensure narrators’ voices differ from each other.

Water found on the Moon (radio segment)

Summary: In early October 2009, scientists sent a piece of a spacecraft to crash into the moon. Space scientist, Anthony Colaprete shared the mission’s goal, which was to explore a source of hydrogen at a crater at the moon’s south pole, where scientists suspected the presence of water ice.

Engagement 

Listeners found this program engaging because, as one stated, “It invites the listener to continue being attentive, waiting for more.” They found it stimulating, informative, and educational.  The vocabulary was easy to understand and listeners found the pacing just right.

Comprehension and Recall

Listeners demonstrated good a wide degree of comprehension of key concepts of this broadcast and provided explanations in their own words:

· “Like a commercial about the moon that one goes to get water.”

· “They wanted to discover whether there is water in the moon or not.”

·  “They are emphasizing that this is new, October 2009, it is not old news.” 

· “They discovered water already, so they are seeing the many options that might be on the moon, if there is water, there could be life.” 

· “I understood that there is a project to find out whether there is water in the moon.”

·  “To go to the moon they need to have a lot of combustion for the rockets.”

· “If there is water in the moon, they could fabricate rockets over there.”

The program elicited some questions and slight confusion for several listeners:

· “What I did not understand too well was about the rocket combustion, that they would go, that they can be recharged with water?”

· “Are they going to transform the water as combustion so they can come “It mentions that this type of programs are very expensive, the combustion costs are too high. That is the reason why they don’t do too many of these explorations.”

Listeners in general said the program was clear and invited them to continue listening attentively and hoping to get more information.  They added that this program was the clearest one of all three, and shared their interest in learning about these advancements and discoveries. 

Summary of Key Findings and Recommendations

Some overall themes and findings emerge, when all of the focus group discussions are considered together:

1.  Most listeners expressed interest in each of the programs and stated a desire to learn more about the topics discussed in all of the programs. 

2.  The overriding comment/recommendation made by focus group listeners was the strong and positive impact Latino scientists and engineer have when they explain their work. Listeners identified themselves with fellow Latinos and this seemed to play a significant role in their interest in listening to or watching a science program. 

3.  Most listeners were somewhat familiar with most of the topics and were able to make connections with their interests or lives.

4.  Some listeners expressed an interest in hearing more in the programs about what can be done (if the program presented a problem), such as how to address an environmental problem or issue.

5.  Listeners found a narrator to be helpful in providing additional information or context to help them understand what scientists were discussing.

6. Technical or specialized lingo needs to be explained in simpler terms in all three media (radio, video, and Internet).

7. If the program is targeting all Spanish speakers, vocabulary should be 100% in Spanish. Words should be translated or the scientist should be asked to use the Spanish words if the word is key to the issue. 

Evaluation Study 3: Listeners
Informal Learning Solutions conducted Evaluation Study 3 in July 2010. 

The study was designed to look at two broad issues:

· Assess the impact of radio programs on listeners’ knowledge of concepts presented in the programs.

· Assess the impact of the EarthSky en Español programs on listeners’ engagement in the topics and their motivation to seek further involvement in the topics presented.  

The evaluation used a combination of written surveys and focus group discussions with radio listeners to analyze how well these listeners understood the concepts introduced in the programs and to assess how the programs may have increased their interest in the topics. The written surveys were designed to provide an objective analysis of the extent to which listeners recalled and comprehended the content of the radio segments they listened to.  Focus group discussions were designed to provide a more in-depth view of listeners understanding of and reaction to the programs

Four focus groups discussions were conducted in Spanish, two in Washington D.C. and two in San Antonio, TX.  Focus group listeners were recruited through community organizations and neighborhood listserves. Screening criteria were designed to recruit listeners who listen to Spanish-language radio on a regular basis; fluency in Spanish; and aged between 20 and 60 years of age. Thirty-five (35) listeners were recruited, 14 males and 21 females, was recruited. representing the diversity of Spanish radio listeners in the United. About one-third of the listeners were from Mexico, with the balance from a wide variety of countries across Latin America, including El Salvador, Peru, Colombia, Ecuador, Mexico, Venezuela, Cuba, Dominican Republic, Bolivia, Honduras, Nicaragua, and Puerto Rico.  There were also several listeners in the San Antonio sessions who were born in the United States.  Sixteen listeners ranged from 18 years to 40 years old; 19 from from 41 years to 60 years old.  As a group, listeners had a somewhat higher level of education than American Latinos overall.  All but 4 of the 35 listeners had finished high school and 28 had completed at least some college.

The entire evaluation session lasted 90 to 120 minutes, including the written survey and the focus group discussions. Prior to listening to the radio segments, listeners completed a written survey to gather demographic data (age, race, education level). The moderator then introduced the general purpose of the session and explained that listeners would be asked to listen to six different radio segments, five one-minute long programs and one 8-minutes long.  Immediately after listening each segment, listeners were asked to fill out a brief survey in Spanish, which asked listeners to rate how interesting each program was, whether they would listen to the entire program (or switch channels or turn the radio off), and to provide a written answers regarding “what the program was about” and to list one or two concepts presented in each program. As soon as the discussion was over, listeners received a payment of $30. 

The focus group discussions were guided by a set of questions on the three broad themes: Comprehension and Recall, Engagement, Understanding (Comprehension and Recall) and Motivation to Take Action. 

Limitations of Study 3
Three issues affected the results in this report. First, the 8-minute program presented to the Washington DC listeners was replaced with an alternative program for San Antonio listeners.  DC listeners found the program they listened to difficult to follow because they reported that the scientist in the program was difficult to understand. Due to these low ratings by DC listeners, the program was replaced with another 8-minute program for San Antonio listeners. 
Second, during the discussions in San Antonio, it was evident that four listeners, out of the total of 16, did not participate as fully in the discussions or respond as fully to the questionnaires as other listeners. They later mentioned that they had never learned Spanish formally and what they ‘knew’ was “Tex-Mex” (a combination of Spanish and English spoken in the southern states).  While this reduced the amount of data, it demonstrated the importance of looking deeper into the cultural backgrounds and the level and type of Spanish spoken amongst prospective listeners. 

Third, listeners were asked to provide written responses to several items on the survey. The writing skills of listeners and the propensity of listeners to provide lengthier answers may have also affected the results.

After a summary of the programs, key findings are presented.

Summary of Programs Selected

Jeffrey Sachs (1-minute)  AGRICULTURE

Dr. Sachs discussed global initiatives to counteract hunger and is concerned that in the future the demands of human population will outstrip the Earth’s ability to provide food. Agriculture already takes up 40% of the world’s land surface and 70% of consumption of freshwater is for irrigation for agriculture. The goal is to feed 9 million by 2050.

Michael Balick (1-minute) MEDICINAL PLANTS

Dr. Balick’s discusses his research in an island in the Pacific is based on a cinnamon tree only found there that contains a cancer-causing agent.  Islanders used it to treat back pain by making a tea.  The heat of the tea removed a harmful chemical from the plant.  Traditional knowledge on medicinal plants is being lost, as older generations are not transferring it to the young ones.

Peter Gleick (1-minute)  WATER

Forty percent of the world's population doesn't have access to adequate sanitation services. Water expert Peter Gleick discusses water-related challenges in the developing world, such as diseases and deaths. He also mentions that water scarcity is a challenge and the urgent need to find ways to grow food with less water.

Francisco González-Lima  (1-minute) STRESS

Dr. Gonzalez-Lima discusses his research concerning how to increase the metabolism of the brain for patients suffering of fears due to post-traumatic stress through medication.  The purpose is to strengthen a positive memory and decrease fears. Their findings include that the medication allows patients to remember clearly the experience.

Gregory Berns (1-minute) DECISIONS

Gregory Berns discusses how people are “wired” to cope with pain - or the threat of it. In his lab, he simulated financial risk by asking subjects to make decisions about receiving an electric shock. Many types of pain – whether it’s physical or emotional – utilize the same parts of the brain. Most of the subjects choose the immediate shock and he made a parallel with the way investors make their financial decisions.
Lupita Montoya (8-minutes) AIR

Dr. Lupita Montoya discussed her research on air quality, the impact of aerosols on air and the environment, and the effects of the intersection of aerosols particles and engineer in our health.  She also discusses s the need for more Latino students in the field of engineering.

Pablo Mungia (8-minutes) REEFS

Dr. Pablo Mungia leads research on ecology of the marine communities and their interconnection with the environment to figure out what is really destroying the marine reefs.  He researches the levels of PH and how changes in temperature are correlated and can impact the environment in the future.  He invites students to be involved in the sciences to not to be afraid of it and to see it as a tool.

Key Findings

Focus group and survey findings are presented below, focused on three areas, Engagement, Understanding, and Motivation to Take Further Action.  For each of these three areas, the key themes emerging in the focus group discussions are presented first, followed by the quantitative results from the written surveys.  Since the sessions were conducted in Spanish, the quotes below are translations.

Engagement 

Focus Group Discussion

In the focus group discussions, listeners generally agreed that the programs were of high quality and believed in the credibility of the scientists featured in the programs, finding their work inspirational and relevant. By listening to their voices linked to a brief explanation, they agreed that: “Scientists are doing something important for nature and humanity” and “Scientists are taking care of the environment, they are trying to improve it, preventing deforestation and creating awareness”. 

Many listeners said that the programs connected to their interests, commenting, “The programs allowed us to feel closer to the scientist and comprehend more about the topic…” and “I was surprised to hear the programs, because generally they (scientists) remain in their labs.” Others commented, “They read, they come up with new ideas” and “[the programs are} about opening up our minds and to understand that whatever we do will have a repercussion later on – positive or negative in the future.”  Listeners commented further on what they learned about how science is changing; as one stated, “We are only now discovering the type of scientists that are out there, in the past, all scientists were the same to us, now things are changing and there is more information. There are so many specializations!”. 
In general, listeners found the programs interesting, but some listeners said that the one-minute programs were filled with so much information, that they seemed too short and times too fast. One listener commented, “Yes, programs are understandable, however the speed in which they ‘spit’ the words out is way too fast, and makes it difficult to grasp the whole content.  I am very visual, so if I miss the concept, I would rather switch to another program.”    

Listeners reported learning something new, as exemplified in this listener comment, “I had never had thought abut acidification of the water and learned about that issue, as well as the desire of scientists not wanting to be seen as just researchers locked in their labs. Some listeners appreciated the use of statistics and recalled some of the statistics presented; as one listener commented, statistics provide “valid information to create awareness amongst the population.” 

Because scientists presented their own research, some listeners felt a more personal connection to them, as exemplified by these listener comments: “The programs allowed us to feel closer to the scientist and comprehend more about the topic…” and “They took their time to be interviewed and present their work” and this creates a closer relationship allowing listeners to see the human side of the scientist.” One listener summarized these types of comments: “The scientist does have that human side, that sensitive side, and a connection is created from sharing their work”.

The programs changed the views some listeners had of scientists; as one listener stated, “I was surprised to hear the programs, because generally they (scientists) remain in their labs” and “I liked that they (scientists) are thinking about future uses, about how and where to find water, about the need to save water”. 

After listening to the programs, listeners expressed a diverse range of feelings towards science; that it was, variously, abstract, fascinating, simple, far away, distant, difficult, too real, enticing. One added that in a way the programs invited him to go back to school, to learn more; another said that it made him feel ‘ignorant’ as he did not know much. Others were more compelled to admit that through the programs, they felt having “access to science, that it is not that far away, that I can understand… and that the doors to my imagination open up.” 
In summary, listener comments indicated that they found the programs interesting and relevant, they learned from the programs, and that hearing from scientists changed their perspectives on science and on scientists as people. 

Written Surveys

When asked (Yes/No) whether they would listen through the entire program (vs. switching stations or turning the radio off), when results are aggregated across the two sites, more than two-thirds responded that they would listen to the entire segment, as shown in the Table 1 below: 

	Listen Entire segment
	Agri-culture
	Plants
	Water
	Stress
	Deci-sions

	DC (N=19)
	79%
	79%
	84%
	68%
	74%

	San Antonio

(N=16)
	60%
	56%
	69%
	79%
	79%

	Average
	73%
	71%
	79%
	73%
	76%


Table 1:  Proportion Who Responded “Yes:” 

Would you listen to the entire program?

Listeners were asked to rate how interesting they found each program on a four-point scale, with categories boring, not interesting, interesting, and very interesting. As shown in the Table 2 below, listeners rated the program on Water as by far the most interesting (over 90% found the program Very Interesting or Interesting).  While there was some variation for listener ratings of individual programs, every program was rated as Interesting or Very Interesting by over 75% of listeners.  over 75% 
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Table 2: Listener Ratings of Their Interest Level in Programs

Comprehension and Recall, Focus Group Discussions: 
Out of the six segments heard, the program that was highlighted as more relevant and discussed by listeners as an interesting topic during the discussions was the one on Water with Dr. Gleick.  Listeners displayed concern when learning about the amount of water used to irrigate land and how water is currently needed for humanity; as one listener commented, “there are millions who don’t have water access and that 70% of the land is being used for agriculture”. The program on Medicinal plants by Dr. Balick brought up two concepts cited by listeners as important; the power of certain cinnamon plant to heal by heating up the plant in boiling water and the importance of knowledge-sharing by elders. 

A third program that had a notable impact on the listeners was Making Decisions by Dr. Berns, as expressed by one listener, “I understood that when it is a matter of making financial decisions, it is best to make them quickly so it hurts less. That is what investors do…”. Many listeners provided responses indicating a good understanding of the program, such as “There were treatments for the brain done through electroshocks and comparing them with financial cases;” “People were asked to receive shocks immediately or some time later; they preferred receiving them now, similarly with financial decisions, where investors rather invest now instead of waiting until the market is at a better place”; and ”For certain emotional decisions and physical pain we use the same part of the brain, and they gave an example with investors where they don’t mind if they rather sell instead of waiting if the market improves. They preferred the shock now.”

The program on Reefs by Dr. Mungía alerted the group about environmental problems and how, as one listener commented, how “climate change affects marine species in different ways.”  “The changes in the sea life and the importance of knowing about these changes to predict its future and generate more studies.”  A number of listeners grasped a general concept, as exemplified by these types of comments: “The program is about climate change;” “About the change of PH in the water;” and “Environmental changes in the water [the ocean]”.

The program on Stress by Dr. González did not bring much discussion; only those listeners who were interested in the topic mentioned brief comments such as: “I learned about the chemical imbalance in the brain, the phobia;”  

“That there are medications for depression;” and “It briefly explained the brain’s metabolism and I want to hear it again because it interests me”.

Listeners reported that the programs presented some ideas they had not thought about before.  For example, one listener stated, “I always thought that science was stiffed and difficult, but (Dr. Mungía) says it is fun… Listening it this way, science does not sound that bad…” . There were also some programs that created a sense of urgency, even if the concept was not completely understood: “I learned that fish die due to lack of water;” and “I learned about the growth of population in 2050 and the need to figure out how to feed people”.   

In brief, the comments of many listeners indicate that many grasped the key ideas presented in the programs and learned something new.

Written Surveys
Listeners were asked to provide written responses to two questions:

· What is this program about? (De qué se trató el segmento?), and

· List new ideas you heard in the program. (Anote dos ideas nuevas que haya aprendido sobre este segmento.)

For each program, the written responses of listeners to each program were considered together and given an overall rating regarding the level of understanding reflected for each program.  The categories, with an example of a response for each category, are presented below: 
Clearly Understood: ”It is about a cinnamon plant which has carcinogenic characteristics, and it is consumed as a hot tea by the islanders. Studies have not found any cancer or tumors amongst its people. The hot water of the tea removes the carcinogenic properties.”

Understood: “About a plant which leaves produce a medicinal tea when heated. Elders no longer transfer their knowledge.”

General Idea (with some conceptual linkage): “The cinnamon plant serves as medicine.”

Grasped Main Idea (listing of key concepts but no conceptual linkage):  “Cinnamon and medicinal plants.”

Did Not Understand:  “Natural products”

No Response:  Listener provided no answer.
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When responses across all programs were aggregated across all programs, over three-fifths (61%) of listeners understood the programs, as indicated by a “General Idea” or higher level of understanding (i.e., the sum of Clearly Understood,13%; Understood,19%; and General Idea,29%.)  A significant proportion, 28%, “Grasped the Main Idea.” A total of only 11% showed Little/No Understanding or provided No Response.  In brief, most listeners showed some level of understanding of the programs.

Motivation to Take Action 

The programs were not explicitly designed to take action or to motivate behavioral changes.  The topics presented on the programs sparked lively discussion and did generate the interest, on the part of some listeners, to take further action. Some topics, such as the programs on plants, water, and agriculture, generated more spirited discussion than the others. The programs on medicinal plants, water, and agriculture were the ones that spurred strong interest.  Listeners found the programs relevant, especially those that connected the listener to something they are already familiar with, such as medicinal plants, the importance of involving more youth in sciences, the impact of overpopulation and the extreme need to save water for the future.  

The programs were successful in motivating interest on the part of some listeners in learning more, as exemplified in this comment related to the program on Medicinal Plants, “By listening to the program of medicinal plants, it invited me to reconsider seriously using plants as there is a positive outcome out of that.  I want to learn more about other plants and better nutrition”. Another listener, “Even though I knew about the acidification of water, it was a reminder about certain issues.  For me in particular the interview was just touching the surface.  I would like to hear more about the topic, now, what I need is to search more information about that.” Listeners wanted to learn more about medicinal plants and health, environmental impacts on health, water, and other topics. Some listeners also expressed that they would share information from the programs with others, as illustrated by this comment, “The program about cancer and tumors is interesting, it gives hope, I had no idea there was a natural medicine that would prevent cancer.  I found that wonderful I can share that if I know anyone with cancer, that gives me hope”.

When asked about the type of action they would take in relationship to sciences, after hearing the programs, some listeners mentioned concrete actions such as saving water, making cinnamon tea, inquiring more about issues, and speaking to others about the topics.  Several listeners suggested using the programs as a school resource because they saw the value as a complement to the science classes.  Most of the listeners were interested in writing down the website so they could “check it out!”
Some listeners believed the programs defined issues, but did not provide suggestions on how to get involved.  For example, one listener responded that she had difficulty responding with an action she would take after listening to the programs, saying, “It gives me a problem, I am a positive person, but by listening to these programs, the problem it generates is then… if so much is going wrong… then, what can be done?”  Another listener asked, “What can I do to help you scientists?  How can I support your investigation?” One listener felt disheartened by the programs, saying, “It not only gives me a bleak panorama of the future (no food, no water…), I think it is important to get something positive out of the negative, how can they provide at the end of the program a different outlook?” Several listeners felt that the programs because the programs did not offer suggestions for what they could do, the programs left them lingering with the issues without knowing what could they do.  As one listener stated, “I don’t think that by listening to the program on the radio, there is going to be any concrete action that will take place.

While some listeners felt discouraged by hearing about problems revealed by science research, there were also many listeners who stated the programs renewed their interests, as illustrated by several typical comments,  “It is a reminder of something I knew and what am I doing to be part of the solution”, “A reminder of how we can get involved in our daily lives and forget what is happening around us, and “It is a reminder of the importance of being attentive [to what is around us].  Some listeners expressed an interest in hearing more direct calls to action.  

4.  Evaluation Study:  Radio Station Managers

Radio station managers (RSMs) at 20 Spanish-language EarthSky en Español radio affiliates were asked to respond to an online survey.  The survey asked managers a series of questions regarding their evaluation of why their stations air the program and their assessment of the content and quality of the programs. Ten (10) managers responded to the survey.

The survey was presented in Spanish and the radio station managers answered most open-ended items in Spanish.  The questions and responses reported below have been translated into English. 

Questions and Preliminary Results
How do you select informational or educational radio segments that appear on your station?

RSM’S responded that they select radio segments that feature: general news, including science and technology; medical news; public service announcements; education and college preparation; and guidance and counseling.  Factors that are important are length (60 seconds is optimal), the interests of their audiences; and well-produced, easy to understand programs.  

What are the most important factors you consider when selecting such segments?

RSM’s reported that they considered “the needs of the population” “problems and challenges of the community,” the “cultural, educational and economic level” of the segments, it the programs “benefit the community” and if the segments are “educational and informative.”

Besides EarthSky en Español radio segments, what other informational or educational radio segments appear on your station?

Several RSM’s reported producing their own news programs as well as a variety of other informational programming, such as family education programs, health programs, and religious or spiritual programs.  Some stations also run educational or informational programs produced by local or national educational organizations, such as the Humane Society, health tips, etc.

On a scale of 1 to 7, where 1 is “very dissatisfied” and 7 is “very satisfied,” how would you rate your overall satisfaction with EarthSky en Español in terms of… 

RSM’s rated EarthSky en Español separately on a series of items.  The items (and mean rating in parentheses) were:  Quality of the Content (6.62); Program Format (6.38); Easy to Understand Content (6.54); Accuracy of Information (6.58); Current Topics (6.62); and Range of Geographic Regions Covered (6.08).  Thus, RSM’s rated the programs highly across all items. 

On a scale of 1 to 7, where 1 is “not at all valuable” and 7 is “very valuable,” how valuable would you say EarthSky en Español is for your listeners? 

RSM’s rated the program as 6.54 on the 1 to 7 scale with 7 as the highest rating.

When asked what it would take to make EarthSky en Español a “7”, RSM’s responded, “introduce a variety of voices,” “continue with the quality and content production,” “use dramatizations of something funny or attractive but informative,” “continue to do research on the changes and needs of Latinos,” and produce more programs on environmental changes and pollution.  One RSM commented that the segments are  “a little above the educational level of the audience.”   Another RSM commented, “I think the segments are perfect because they present valuable new information.” 
How would you compare EarthSky en Español with other similar informational or educational radio segments? 

Two RSM’s rated EarthSky en Español as “Much better than others,” two rated it as “Somewhat Better,” and one rated it as “About the same.”   RSM’s said they like EarthSky en Español because the programs have a good “message, “the content is very important,” have “credibility,” are “unique and very professional, are “very well designed, clear and concrete,” and have “good production quality and fun information.” 

Please add any additional comments.

Several RSM’s responded with very positive comments on the value of the programs to the Latino community:

· “Please continue (the programs), your messages are very valuable.”

· “Congratulations for your great work!”

· “I like the interviews with Latino experts, who share a little about their lives before being great scientists. This helps.” 
· “Yes! Thank you very much for these informative capsules. I think people would do well to listen to something educational such as Heaven and Earth. Thank you!”

· “Just congratulate (EarthSky) for their work, which is so special and necessary.  Continue to excel!. This information is important for awareness  about more ways of how to care for our planet and natural resources.”

In summary, RSM’s rated EarthSky en Español very highly, giving the program very high ratings and very positive comments on content and format.   They reported selecting informational radio segments that are educational and address the needs of the Latino community. 
5. Summary of Findings 

Learning Experience Design conducted summative evaluation for the project.  A series of three evaluation sessions were conducted with radio listeners to look at the impacts of the programs on their interest in the topics presented, their understanding of the content presented, and their motivation to take further action. The first two studies used focus group sessions. The third and final study (35 listeners) combined written surveys (using both rating-scales and open-ended responses) and focus group discussions.  

For the focus group sessions, the listeners, who were Spanish speakers and who were regular users of Spanish-language media, were recruited through community listserves and community organizations. A total of ten sessions were conducted in Washington, DC and San Antonio, Texas. An online survey was also conducted with radio station managers to look at factors influencing their decision to air the program and their assessment of the programs’ relevance to their audiences.

The key findings from these evaluation studies are presented below:

Reach:  The programs and web content reach a large Spanish-speaking audience, as evidenced by the strong national radio affiliate network, audience ratings data indicating over 2 million impressions daily, and a strong web presence, with over 2 million page views per month.

Radio Station Managers (RSMs):  In an online survey, radio station managers (10 responded out of 20 who were asked to return the survey) rated EarthSky en Español programs very highly, finding the program topics and content very relevant for their listeners and the format very engaging.  RSM’s rated EarthSky en Español separately on a series of items.  They were asked to respond to the question, “On a scale of 1 to 7, where 1 is “very dissatisfied” and 7 is “very satisfied,” how would you rate your overall satisfaction with EarthSky en Español in terms of… (item rated).”  The items (and mean rating in parentheses) were:  Quality of the Content (6.62); Program Format (6.38); Easy to Understand Content (6.54); Accuracy of Information (6.58); Current Topics (6.62); and Range of Geographic Regions Covered (6.08).  Thus, RSM’s rated the programs at nearly the highest level across all items. In their comments, RSMs cited the high quality of the production of the programs, the relevance of the topics to the Latino community.  Managers also contributed numerous positive comments about quality of the programs, the relevance and importance of the topics to the Latino community. 
Audience Interest:  Radio listeners found the programs presented in the focus group sessions highly engaging, as indicated by a qualitative analysis of the content of focus group discussions and by the results of listener ratings in the third study. In the third listener study, three-fourths (75%) of listeners responded that they would not “flip the channel” and listen to another station, if they heard the programs on the radio.  In the third study, listeners were also asked to rate how interesting they found each program on a four-point scale, with categories boring, not interesting, interesting, and very interesting. Across the five short-form programs, 70% or more of listeners rated each program as “interesting” or “very interesting.” In the focus group discussions, factors that contributed to listeners’ engagement included:  topics that they are familiar or that they identified as having relevance to their lives; interview segments with scientists embedded in the programs; natural sounds; and music. Listeners  
Understanding:  A substantial majority of listeners exhibited recall and comprehension of the content of the programs, as indicated by the content of focus group discussions and an analysis of written responses to open-ended questions in the third study. In that study, across all of the five short-form (60 second) programs, over three-fifths (61%) of listeners were found to have a good understanding the concepts presented in the programs, as indicated by a classification of their responses indicating a “General Idea” or higher level of understanding (i.e., the sum of Clearly Understood,13%; Understood,19%; and General Idea, 29%.)  A significant proportion, 28%, “Grasped the Main Idea.” Only 11% showed little understanding or provided no response. 

Motivation:  Some listeners expressed an interest in hearing more in the programs about what can be done (if the program presented a problem), such as how to address an environmental issue.  It should be noted, however, that none of the programs presented a “call to action.”
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