Title: Assessing the potential for introducing environmental health education technology in middle schools science classrooms and beyond.

Rationale for assessing middle school teachers’ needs for an environmental health education portal: While in recent decades environmental health concerns moved to the forefront of the public and political discourse, education has lagged behind and environmental health receives little coverage in the classroom. Bridging this gap is important for providing citizens of the future with the knowledge and skills necessary for caring for the environment and their communities. The Specialized Information Services (SIS) Division of the National Library of Medicine is developing a web portal for environmental health resources for middle school students and teachers. To be useful in the classroom, the portal needs to be organized around the subject units that are taught in middle school and needs to allow easy matching to national curriculum standards. Materials included in the portal should be in a format that can be easily incorporated into science and health classes and extra-curricular activities. This report describes a needs assessment study that aimed to 1) characterize the role of environmental health education in US middle schools;  2) identify environmental health content areas and types of resources that teachers will find most useful, and 3) establish the optimal way to categorize and organize these resources.
Methodology: The study involved four discussion groups with middle school science and health teachers. The groups were conducted at four locations nationwide, covering three educational settings:

· Rural – Cumberland County, Maine
· Urban / Inner City – Washington DC and Philadelphia, PA

· Suburban – Montgomery County, MD (metropolitan DC area)
The settings were chosen to provide broad representation of nationwide science education settings and activities. To further ensure a representative range of viewpoints, the participants were recruited from the full range of middle school grade levels (6-8) and years of educational experience. Teachers were recruited via the SIS network of professional contacts, school district-wide email announcements, and contact databases obtained through a professional market research company. Each discussion session lasted about 90 minutes and was lead by two facilitators. The facilitators started the discussion by asking about specific environmental health issues unique to the group’s community, and then geared the conversation towards school / curricular issues and resources. 
Findings and interpretation:
Barriers to environmental health education in middle schools: Science teachers across all settings mentioned similar barriers to teaching environmental health in their classrooms:
1. Limited classroom time; pressure to address standards; pressure to prepare for formal tests
2. Lack of teacher education resources and time to prepare lessons

3. Lack of appropriate background knowledge and reading skills in students

The first barrier – lack of time and pressure to address standards – were mentioned in all groups. Environmental health is currently not in the curriculum, and no standards directly address environmental health topics. In the affluent Montgomery County, one teacher provoked the group’s laughter by commenting, “We are very indicator-driven.” Teachers from inner-city schools in Philadelphia and Washington, DC, cited pressure to “teach to the test” and meet standardized assessment goals (“We live and die by grades”). Environmental health is not easily matched to science indicators and does not help schools’ test-performance-based ratings (although some technology competence standards could be addressed by the envirohealth web portal program). This is the most serious barrier to including environmental health in the science classroom curriculum. Ways to overcome this barrier are discussed in the summary section of this report.
Lack of teacher resources were mentioned by DC and Philadelphia teachers; lack of students’ background knowledge was mentioned by Maine teachers. A successful environmental health school outreach program will need to include carefully designed teacher-training modules and be sensitive to students’ science and world knowledge and reading skills.

Factors favoring middle school environmental health education: Despite significant concerns of time and standards’ pressure, the study points to several factors suggesting that bringing environmental health to middle school students is a promising endeavor:
1. Teachers’ perception of environmental health as important and worth teaching
2. Students’ enthusiasm to learn about environmental issues 

3. Increasing recognition of the environmental health agenda by school district leadership; expectation of the topic’s eventual inclusion into science education standards
4. Existence of environmental clubs and extracurricular activities in most schools

5. Teachers’ interest in enrichment science topics beyond the curriculum

Although teachers volunteering to participate in a discussion about environmental health education may not be representative of all teachers, our participants felt that environmental health was an important topic for middle school education. Urban teachers saw environmental health as highly relevant to their communities, mentioning presence of lead in children’s homes and schools and high prevalence of diseases linked to environmental hazards, such as childhood asthma and learning disabilities. 

Across all four groups, teachers talked about students’ interest in science topics that are related to social issues and make it to the forefront of media attention. Many students are also passionate about environmental activism. For example, one Maryland and one Maine teacher told anecdotes of students initiating recycling efforts in their schools and lobbying for teachers to get involved. While the relevance of environmental issues to human health is not always obvious to the students, our program should be able to make this connection. 

Many teachers felt that while environmental health is not currently taught as part of middle school science, environmental health concerns are very high on society's agenda, and the schools will have to catch up. In the words of a DC teacher, “it’s in legislation. They focus on alternative energy sources and the need to educate the workforce to supply that. I think it’s coming and when we get a directive from the government to prioritize this then we’ll start to see [that] we need to have more environmental-based standards.” Similar sentiments were expressed in the Philadelphia and Maryland groups.

Across all four groups, teachers described extra-curricular activities – afterschool clubs, service-learning teams – with an environmental bent. These were present in almost every school represented. While these clubs do not make the human health connection, they provide a logical place for introducing it, as well as the flexibility that is absent in the classroom curriculum.
Finally, teachers commented that while it is important to have resources pertaining to topics currently in the curriculum, it is also important to have resources for topics outside the standard curriculum. These can be used for enrichment and independent student research. This is illustrated by the following quote from a Maryland teacher, “I think it’s a good thing to align your product with the indicators, but it’s also a good thing to go beyond that because there is space for enrichment in any of our classrooms, and [there are] kids who are particularly interested in something that may not be within the indicators.”
The place for environmental health education in the science education classroom: The discussions suggest that while environmental health is not likely to enter middle school classrooms as large, multi-lesson units, there is room for creative introduction of environmental health topics in the science classrooms. These include:
· Brief mini-lessons, building upon existing curricular topics

· Independent projects
· Interdisciplinary (experimental) projects that connect science with other school subjects (e.g., social studies, writing).

The following sections of this report also suggest that in addition to this limited room in the science classroom, there are multiple opportunities for non-science classroom introduction of environmental health topics in the middle school.
Environmental health topics and their current presence in the curriculum. In preparing for the discussion groups, we identified the following biology and environmental science topics as providing potential hooks for introducing the envirohealth connection:

1. The effect of urbanization, industrialization and modern lifestyles on the environment (population growth, energy, resources)

2. Toxins, potentially dangerous chemicals

3. Climate change

4. Ecosystems and ecology

5. Agriculture

6. Human health and specific diseases
The list was made on the basis of reviewing high-school level textbooks, in which environmental science was isolated into a separate section, as well as discussion with SIS staff with expertise in environmental health and public health. During the discussion groups, we questioned the teachers about the presence of these topics in their curricula. With the exception of ecology, none of these topics were present in the middle school curriculum as complete units. However, information from many of these biology and environmental science areas was dispersed throughout middle school science. The following section describes what is taught and suggests how environmental health topics could be seamlessly added to the existing units.

Typical middle school science units as potential environmental health anchors. During the discussion groups, teachers described what was covered in middle school science in their districts. We found that although a topic could be taught at different grade levels across the districts, the units themselves were largely the same. The following science units were taught in grades 6-8 in many schools:

· Earth science – soil, water, earth history / plate tectonic, natural resources
· Atmosphere and weather

· Climate 

· Ecology – interdependence of organisms, diversity and adaptation, food web and food chain

· Human biology – anatomy and physiology

· Life science – cells and heredity, genetics

· Evolution and natural selection

· Physical science (motion, waves, electricity and magnetism, energy, etc.)

· Chemistry (elements, periodic table, chemical reactions)

· Astronomy

· Scientific method

Many of these topics overlap with environmental science and biology topics outlined in the previous section, thus providing a potential link for introducing environmental health. In some cases, this human health link is made in the classroom, and our portal could provide a resource that would support the existing curriculum.  More often, the human health connection is not made. However, given appropriate resources, the human health agenda could be easily incorporated into the existing curriculum in the form of mini-lessons. Existing and potential human health links to the above topics are outlined below.
Topics and sub-topics that are highlighted in red provide an opportunity for making a natural envirohealth connection; topics highlighted in blue are those where the envirohealth connection in the context of the curriculum is less obvious, but can be brainstormed.
1. Soil – soil formation and soil composition are taught in earth science. A) Discussing soil composition has the potential (sometimes made in the classrooms) of linking it to farming and the effect of industrial agriculture on the environment (e.g., over-farming, single crop agriculture); and a discussion of industrial vs. green agriculture, with pros and cons of each. Although this topic is about the effect of humans on the environment, rather than the environment on the humans, issues around green agriculture are closely tied to organic food production; B) Soil composition topic also ties in with fertilizers and their effect on the environment and human health. The time spent on soil composition appears to be relatively small. 
2. Water – water cycle and water pollution and fresh water resources are often taught as part of earth science; the effect of water pollution on organisms and are taught in ecology. Across all four districts, water was perhaps the most broadly covered topic that had a potential for an environmental health connection. Many schools do hands-on activities that are related to the water issues that are specific to their community (e.g., the emphasis on the Chesapeake Bay in Maryland). The following environmental health sub-topics were covered and could be supported by the portal’s resources: A) Effect of industrialization on the environment – water pollution. This includes urban and industrial water runoff, as well as agricultural water runoff, and sewage; B) Another area of emphasis includes specific water pollutants and their effects on drinking water quality; C)  As a special case of specific pollutants, this also includes toxins in the marine food chain and its effect on human health – e.g., mercury in fish– why there is mercury in tuna, why large fish are more toxic, etc.; D) Water pollution can serve as the introduction to waterborne diseases and chemicals and organisms that cause them; E)  Finally, many schools teach about natural disasters. While this is done in the context of the climate unit, it presents a potential for teaching about the effect of disasters on water supply – TO BE FURTHER EXPLORED. Since water topics are very prominent in the middle school science curriculum, developing this section of the portal should be given a top priority. Finally, this topic can be connected to many hands-on activities (water testing) and community projects. For example, in one of Montgomery County schools students “put together a brochure to disseminate information to the neighborhood about how they can help to divert some of the runoff issues.”
3. Natural resources – This topic is usually included in earth science curriculum, and includes a number of subtopics and projects, related to environmental science: trash and recycling, conservation, renewable energy, greenhouse effect, water pollution and the effect of industrialization and modern lifestyles on the environment.

4. Atmosphere and weather – Some sub-topics in these units include air pollution and indoor pollutants (another opportunity to discuss the effect of industrialization on the environment and on human health); primary and secondary pollutants and their impact on humans. Specific pollutants discussed in these subtopics include carbon monoxide and sulfur dioxide. Acid rain can also be mentioned in connection with air pollution. There is also room for discussion of the ozone layer and its protective function, as well as of air quality and code red days.
5. Climate and climate change – In some districts (e.g., Philadelphia, DC), climate is part of Weather and Climate unit; in others (e.g., Montgomery County) the two are separate. Climate coverage typically includes global climate and climate zones, and allows connections (made by some teachers) to the coverage of A)  global warming / green house effect, and B)  natural disasters. Although these topics are not taught from the human health perspective, the connection is inherently there and is easy to make. For schools that do not distinguish between weather and climate topics, this is also an opportunity to introduce acid rain and air quality. Due to the high social importance of the climate change / global warming topics, developing this section should also be a priority.
6. Interdependence of organisms, food chain – These topics – interdependence of organisms, diversity and adaptation, ecosystems, food web and food chain – are typically taught as one large ecology unit. The human connection is usually not made at the district or textbook level, but is one step away. Human health connection topics include effect of fertilizers on organisms and toxins in the food chain. An additional subtopic highlights not the effect of the environment on human health, the effect of humans on the environment: effects of industrial agriculture on biodiversity.
7. Human biology – anatomy and physiology – Teachers typically commented that human biology coverage focuses on basic anatomy and physiology and does not include specific diseases. I am including this topic in the report, because despite the absence of coverage of diseases with environmental causes in the current curriculum, the importance of the topic may lead SIS to wish to invest in promoting its introduction in the classrooms. Additionally, diseases with environmental causes can be good content for students’ independent research projects, and for interdisciplinary efforts between science and health educators.  
8. Heredity and genetics – Genetics is typically taught in middle school. While they are typically taught without making the envirohealth connection, one teacher mentioned covering the effect of toxins on genetic mutations. Including this subtopic in the portal provides an opportunity for linking middle schoolers to the frontier of scientific research. Another relevant topic that provides an opportunity for covering a prominent, controversial issue with a high social impact is genetically modified foods.
9. Chemistry – Chemistry is typically taught in 7th or 8th grade. Most schools include projects where students select and explore specific elements from the periodic system, focusing their presence in everyday life. This presents a potential for introducing chemicals that constitute environmental health hazards: chemical pollutants in the air - sulfur dioxide, carbon monoxide; chemicals in commonly used products (household products) and their effect on human health; radon; lead; mercury; allergens and carcinogens. 

10. Scientific method – Scientific method is typically taught at the middle school level and provides potential links for introducing the concepts of dose and toxicity.
Health education, its relationship to science education, and the potential for linking it to environmental health: In all four school districts, information about specific diseases and their effect on the quality of life is covered in health education, rather than in science education. As discussed in more detail below, when information about diseases is taught in the science classroom, it is taught somewhat abstractly, and typically does not include information about prevention, risk modification or impact on quality of life. In contrast, health education programs focus on prevention, but do not provide in-depth coverage of the biological mechanisms of diseases. While some schools (e.g., in Montgomery County) make efforts to create interdisciplinary teams and to coordinate science and health curricula, in most settings the two run separately, and science and health teachers are not aware of the other’s efforts.
Health education focuses on issues that are highly relevant to adolescent health, and typically include the following:

· Nutrition

· Tobacco, alcohol, substance abuse and prevention 
· Hygiene

· Sexuality

Of these four frequent topics, tobacco and nutrition provide some potential for making the envirohealth connection. In addition, in many schools, health education curriculum is more flexible than science education curriculum, because it is not standards- and assessment-driven. As a result, health teachers have some freedom in what they can cover. For example, one teacher from Philadelphia talked about her lessons about the toxicity of household products.
In summary, bringing environmental health resources to the middle school health education classroom has some potential. At the same time, we should be aware of the many competing health priorities for early adolescents. As is the case for topics in the science classroom, health education resources about environmental diseases are best packaged as mini-lessons.
The potential for environmental health education in non-science, non-health classrooms: Environmental health education is interdisciplinary, touching upon science, health, history, economics, social science, geography, etc. In the words of one Maine teacher, “[Environmental science] is so interdisciplinary between economics and politics and the physical science and the life science, it lends itself to a lot of different connections.” Most environmental health topics are linked to important social issues that are discussed in the social studies classroom. For example, one teacher commented on the topics of migration, covered in social studies, and its relationship to natural resources (a science topic), “we talk about the urbanization, why people moved up north, what did that mean for the resources that were available.” Populations, migration and industrialization are covered in social studies, and can be potentially linked to the effect of humans on the environment and of the environment on human health (e.g., water and air pollution) in an interdisciplinary effort. Such efforts are more realistic in districts that encourage interdisciplinary teaching (e.g., DC). Several DC teachers also mentioned that while they sometimes lose science hours to math and science, they try to bring science into other subjects, such as math (e.g., exponential population growth and its effect on the environment) and language arts (reading science-based stories). A Philadelphia teacher commented on students’ interest in “hot” – socially prominent - science topics that receive news coverage and described her “science in the news” program – “a cross-over between science and social studies.” Discussing current science news may be a way of bringing science education to middle schoolers in a meaningful, engaging way.
Environmental health education outside the classroom: There are a number of opportunities for bringing environmental health education to middle school outside the classroom context. These include the following:

· Afterschool and lunch break clubs - almost every school represented in this study had an afterschool club with an environmental focus – e.g., recycling, conservation – which can serve as a lead-in to environmental health activities. For teachers, leading such clubs is attractive because of the opportunity to connect with the kids in a less formal setting than the classroom, their personal values – doing something good for the environment, and the financial incentive. Other clubs that often exist in schools and could integrate an envirohealth connection include science, technology, and health. Clubs are often initiated by the students; students can be highly motivated to participate.
· Service learning projects. Projects with environmental bent, mentioned by the participants include: testing water quality in the school; cell phone recycling program; labeling city sewers and educating community residents about trash correct disposal, building a community garden, green teams and recycling teams – all of these can integrate some aspects of environmental health education.
· Science Fair. Most schools conduct them, and teachers are often looking for resources on enrichment topics that are not covered in the curriculum.

· Earth Day. Earth Day typically includes activities that educate students about the health of the environment.

These non-classroom activities are not rigidly regulated and provide opportunities for introducing quality environment health resources.
Continuing education for teachers:

All four districts represented in the study required that teachers engage in continuing education learning on a regular basis. Each district had specific continuing education / recertification requirements and incentives for meeting them. Teachers welcome these learning opportunities and particularly value those that leave them with specific lessons plans and activities that can be implemented in the classroom. When asked about preferred formats of continuing education sessions, participating teachers gave a broad range of responses, from half-day conferences to self-paced online tutorials. Developing a continuing education activity for middle school teachers and may be an effective way for promoting classroom use of SIS / NLM resources.

Technology in schools:

The availability of computers and other technology in the schools different greatly reflects the economics of the school districts. In Montgomery County, Maryland and Cumberland County, Maine, schools were well equipped with technology resources. Most Montgomery County schools had school-wide computer lab with ample resources, as well as interactive whiteboards and computers in each classroom. Maine provides individuals laptops for each 7th and 8th grader. In Philadelphia the situation varied greatly from school to school, and many DC teachers talked of very few computers in their school, old computers, frequent network problems and no resources for projecting the content of the only computer screen in the classroom to the students.

Despite variable in-school computer access, most middle school students appear to have some experience with using computers and searching the Internet, although their ability to evaluate the quality of online resources varies greatly.

Computers are used in schools in a variety of ways. These include teacher-led demonstrations and presentations, when a teacher projects his / her computer screen to the classroom; research, when students search for information individually and in groups – in the classroom and in the computer lab; preparing student presentations, word processing and learning games. Cumberland County schools have a system where students can submit assignments online; students make their own videos; school has podcasting and video diaries. Many teachers use computers to show videos (e.g., YouTube) and would welcome more video resources. Overall, in all four districts computers are used in classroom education to some extent, but the sophistication of how computers are used varies greatly.
Teachers’ online information sources:

Our discussion groups suggest that 1) many teachers go online in search of lesson plans and student and teacher resources and 2) the range of favorite online resources varies greatly. Some science education resources that were mentioned include:
www.BrainPop.com
NSTA website

NASA, PBSK, Discovery
www.KidsHealth.org
Bayville MPTV

Teachers also mentioned teacher meetings and conventions as a place for learning about new resources.
Preferred features of educational resources for teachers and students:

When asked about their “wish-list” features for teacher and student web resources, participants expressed some consensus views.

They stated that teacher resources should include:
· lesson plans

· single-lessons rather than long curricula

· activities and experiments that can be done with simple ingredients (“things I can buy in a supermarket”)

Resources for students should include:

· videos (“Kids love videos”)

· animation

· integrated assessment components

· interactive features / games
Teachers also stated that student materials should include low readability (easy-to-read) texts.
