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Appendix A: Strongest Research 

 

Descriptions of Most Relevant Research 
 
There were eight reports of research that met most of the relevance and quality criteria used in this 
literature search.  The results of these studies are summarized here.  
 
 
Bartosh, O. (2003) Environmental Education: Improving Student Achievement, Unpublished 
Masters Thesis, The Evergreen State College, Olympia, WA. 
 
In this outstanding M.A. thesis, 77 sets of paired schools in Washington were studied to look at the 
impacts of ongoing EE programs on academic achievement as indicated over five years of state test 
scores.   Schools included had been using an EE program to integrate curriculum for at least 33% of 
the school year for at least three years, involving at least 20% of the teachers and students.   Practices 
in these programs included collaborative teaching teams to design and facilitate lessons, regular use of 
natural environments, project-based and constructivist teaching techniques, community involvement, 
and varied assessment techniques.  “Comparison” schools were described as using a more “traditional” 
curriculum, with isolated or no EE activities, varying degrees of integration between traditional 
subjects (math, science, history, language arts), little or no teaching teams, and mostly teacher-led 
learning.  A comparison or matched school was chosen on the basis of similar geographic, socio-
economic, ethnicity and demographic criteria to each EE school.   The author used descriptive 
statistical tests to ensure that there were no significant differences in these factors between the test and 
comparison groups overall or within the pairs.   
 
The analysis of educational outcomes used well-described statistical methods to look at student scores 
on two standardized state tests: WASL tests (math, reading, writing, and listening) and the ITBS tests 
(math and reading).   Results showed that there was a significant difference in math, reading, writing, 
and listening on the WASL and in math and reading on the ITBS, with EE schools outperforming non-
EE schools on all tests (50 EE schools did better in math, 51 in reading, 56 in writing, and 46 in 
listening).  According to the results, schools that undertake systemic environmental education 
programs consistently have higher test scores on the state standardized tests over comparable "non-EE" 
schools. 

The research includes an interesting overview of factors that may influence educational outcomes and 
then attempts to address and isolate different factors within a research model that looks at input factors, 
teaching and learning environment factors, and educational outputs.  (Figure 1 of report).  Using a 
voluntary survey of participating teachers and principals, Bartosh looked at several of the factors that 
might influence learning outcomes and identified some suggestive differences and similarities between 
EE and comparison schools.  Although the information is only partially complete, teachers reported 
that: 
 
In addition to extensive statistical significance testing, the author also did longitudinal analysis that 
revealed a similar pattern of change for both groups over time.  Although the test group remained 
higher, this test reveals that other factors than the EE programs are affecting both groups.   Test and 
control schools were similar in terms of:  
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• student and teacher characteristics (demography, location, socio-economic status, professional 
experience, training and credentials) 

• teaching practices (similar planning approaches; amounts of teacher collaboration; project-based 
teaching; amounts of interdisciplinary teaching, traditional curriculum, and gifted curriculum;  
independent and cooperative learning, time spent in WASL test preparation, assessment 
techniques) 

• State and District policies, regulations, and needs and barriers for EE. 
 
The key differences between the EE and control schools in Bartosh’s study that were associated with 
the significantly higher performance of the EE schools across time and curriculum area were: 
• degree of use of natural areas 
• integration around EE in particular 
• specific EE training 
• strong teacher beliefs that the EE-based teaching approach was valuable 
• support from administrators, parents and community for the approach being used. 
 
In summary, the strongest causal factors for the better performance of the EE schools appeared to be 
the environmental aspect of the experience, the specific EE training for teachers, and a belief that the 
chosen teaching approach was valuable by the teachers, administrators, and community.     
 

Summary for Bartosh 
 
Focus Relative academic achievement of EE versus non-EE schools  
Target 77 matched pairs of k-12 schools- average school size was about 700 students   
Program 
Type 

EE integrated across subject in schools; using classroom and outdoor instruction 
continuously or at least seasonally for several years.  At least 33% of student are 
involved in EE studies in the EE schools.  

Support/Other 
Factors 

 

Methods Comparison of EE vs. non-EE school scores on two different state’s tests, and survey 
of teachers; Looked at 5 years of data. 

Impact EE schools significantly outperformed non EE schools on math, reading, writing, and 
listening tests given to students in 3rd-10th grade. 

 
Relevance  
Measured academic achievement Yes 
Instruction as part of a k-12 school day Yes 
Quality:  
Randomized control study No- excellent paired groups however 
Description of intervention and participants Yes 
300 plus students or 50 classrooms/schools Yes 
Valid outcome measures, multiple years Yes, 5 years 
Statistical tests on size/chance of impact Yes 

 

 



Environmental Education/Academic Achievement Report  
Appendix A 

Page 3 

Clavijo, K. G. (2002) The Impact of Environmental Education on Sixth-Grade Students' Science 
Achievement, Unpublished Doctoral Dissertation, University of Louisville, KY 
 
In this dissertation, data showed that environmental education did not correlate with any difference in 
science achievement for 5th and 6th graders, as measured on the CTBS science test scores, when 
controlling for prior science knowledge and socioeconomic status.  By contrast, prior knowledge and 
socioeconomic status were significant predictors of CTBS scores.   
 
A total population of 5,671 6th graders in Jefferson County Public schools took the CTBS science 
subtest in the spring of 2000.  The CTBS was analyzed to see if it was an effective test for measuring 
gains from EE and found that 14 items were identified as EE related and 11 were not related.  County-
wide scores on the CTBS science subtest were compared to the scores of seven EE schools in the 
county, (4 elementary/ 3 middle) that were selected by of a panel of 4 experts using the following 
criteria: 

1. Environment used as a context for learning science 
2. Students actively involved in projects and problem solving related to local environmental issues 
3. Program in place for at least 2 years 
4. Program have a broad base of support in the school 

 
Earlier scores of these students on the 1999 KIRIS (Kentucky Instructional Results Information 
System) tests in 4th grade were used as a control variable to isolate the impact of previous knowledge 
on test scores.  The scores of students eligible for free and reduced lunch were analyzed to look at the 
affect of socio-economic factors on test scores.  The earlier score on the 4th grade KIRIS test explained 
27.6% of the variance on CTBS scores.  Participation in free and reduced lunch explained 7.1% of the 
variance.  Analysis showed that participation in an EE classroom for either one or two years in 5th or 
6th grades was not a significant predictor of the 6th grade CTBS science scores.  The author posits that 
this study may vary from others that showed a positive correlation because EE was only integrated into 
science instruction; not cross-curricular.   The author also noted that studies that have shown positive 
outcomes such as Lieberman & Hoody (1998 & 2000) do not provide statistical controls for 
background characteristics that are established predictors of achievement, which may affect their 
results.   This type of analysis provideds similar controls against bias as matched groups, but is still 
less reliable than randomly assigned groups.  This research meets the requirements for possible 
evidence of academic impacts of environmentally-related education on academic achievement. 

Summary for Clavijo 
 
Focus Whether EE is predictive (related to) of achievement changes on state science tests  
Target 7 schools offering project-based EE experience as context for science, testing at 5th or 

6th grade    
Program 
Type 

EE as a context for science in EE schools; project-based; relevant issues; using 
classroom and outdoor instruction;  

Support/Other 
Factors 

Broad support across school  

Methods Comparison of changes in students’ science scores between 4th grade and 6th grade 
compared with control population (4655 students) across county. 

Impact No correlation of EE with science achievement changes.  Previous science test 
performance and participation in free-lunch program were both significant indicators 
of performance. 
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Relevance  
Measured academic achievement Y in science 
Instruction as part of a K-12 school day Y 
Quality:  
Randomized control study N -  but used analysis to address differences in 

socio-economic status and previous knowledge in 
test groups. 

Description of intervention and participants Y 
300 plus students or 50 classrooms/schools Y - 299 students who had EE in 5th grade, 561 who 

had EE in 6th grade, & 62 who had EE in both, 
compared with 4655 6th graders in the district.  

Valid outcome measures, multiple years Y 
Statistical tests on size/chance of impact Y, used a hierarchical regression design to look for 

any correlation between performance and EE;  also 
looked at significance of socioeconomic and 
previous knowledge factors 

 
 
 
Danforth, P. (2005). An evaluation of National Wildlife Federation’s Schoolyard Habitat Program 
in the Houston Independent School District. Unpublished Master’s Thesis, Texas State University, 
San Marcos, TX. 
 
This study compared 3 pairs of Houston schools, matched by demographics. The treatment group 
included at total of 306 4th grade students whose teachers were implementing NWF’s Schoolyard 
Habitat Program. The Schoolyard Habitat program helps teachers and students create wildlife habitat 
on school grounds. English, science, mathematics, history, geography, social studies and art may be 
involved in the process of planning, creating and using a habitat while providing students with hands-
on experiences. The control group consisted of a total of 108 4th grade students whose teachers used a 
more traditional curriculum. Measures included standardized test scores (Texas Assessment of 
Knowledge and Skills), as well as attendance and demographic data. Changes were measured between 
students’ 3rd grade data and their 4th grade data from the subsequent year. Results showed that SYH 
students increased math scores significantly more than peers with a traditional curriculum.  Although 
there was a general decrease in reading scores for both groups, the SYH students’ scores decreased 
more, showing a slight negative correlation with SYH participation overall.  The author noted that the 
SYH curriculum was more directly connected to math than reading. Interestingly, the reading scores of 
African-American students involved in the SYH program showed a slight beneficial impact, in 
contradiction to the general trend.   This research meets the requirements for possible evidence of 
academic impacts of environmentally-related education on academic achievement. 

Summary of Danforth, P. (2005): 
 
Focus Impact of shorter (<1year) EE program for 4th grade on academic achievement  
Target 306 4th grade students participating in Schoolyard Habitat program;  
Program 
Type 

EE program with integration opportunities; outdoor and indoor learning experiences, 
local habitat project,  

Support/Other 
Factors 

Curriculum provided 
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Methods Comparison of changes in state test scores between 3rd and 4th grade for students at 3 
pairs of schools matched by demographics.  One SYH experience school and one 
control school in each pair.  Also collected attendance and demographic data. 

Impact SYH students increased math scores significantly more than their peers.  Reading 
scores decreased in general with slight negative impact correlation with SYH overall 
but slight increase correlation for African American students.    

 
Relevance  
Measured academic achievement Yes 
Instruction as part of a K-12 school day Yes 
Quality:  
Randomized control study Nonrandomized: Matched pairs with demographics 
Description of intervention and participants Yes 
300 plus students or 50 classrooms/schools Yes, 462 students tested in Math and 444 in Reading. 
Valid outcome measures Yes, Pretest, posttest; TAKS statewide achievement 

tests;  attendance records 
Statistical tests on size/chance of impact Yes 

 
 
 
Emekauwa, E. (2004). The Star with My Name: The Alaska Rural Systemic Initiative and the 
Impact of Place-Based Education on Native Student Achievement, Rural Trust White Paper on 
Place-Based Education, Retrieved from http://files.ruraledu.org/publications.html 
 
The research summarized in this document looked at a 10-year rural school improvement effort, the 
Alaska Rural Systemic Initiative (AKRSI), that aimed at improving student performance in the lowest 
achieving districts in the state by developing the “untapped potential of indigenous knowledge systems 
as a foundation for rural/Native education in general, and science education in particular.” The 
initiative involved 18,982 students at 176 schools, nearly 60% of the rural student population and 90% 
of the rural Alaska Native students.  Schools served had a 50% or more Native Alaskan population. 
 
Over the course of the program students were involved helping to document the cultural and ecological 
knowledge of the Native people in each of the state’s five major cultural regions, inquiry-based 
projects in outdoor and in-door settings, and looking at the application of science in everyday native 
life.   The project had a particular emphasis on science and fostering interest in science careers through 
exposure to science careers, role models, and observation of real field scientists, among other things.  
The project built strong community collaboration, new curriculum resources and provided training. 
 
The research looked at changes in performance on CAT-5, and after 2000, on CAT-6 tests within the 
student populations of AKRSI rural schools, 28 non-AKRSI rural schools, the overall state, and the 
native Alaskan community as a whole.   The source document reports scores for math performance of 
8th, 10th , 11th grade, over several years.   Initially in 1995, only 17.4% of 8th graders in the AKRSI 
schools scored in the top quartile on the CAT-5, compared to 29.1% of students in non-AKRSI rural 
schools.  By 1998, AKRSI schools showed a 6.9 percentage point increase while non-AKRSI rural 
schools showed a one-point increase. The gap between AKRSI and non-AKRSI rural schools narrowed 
from 11.7 percentage points to 5.8.  Between 2000 and 2002, AKRSI schools posted a 3.9% point gain 
in 8th graders scoring proficient or advanced in math on the new state benchmark exam, compared to a 
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.97% point loss for non-AKRSI rural schools and a 1.2 point gain statewide. On the 2002 exam, the 
gap between AKRSI and non-AKRSI rural schools had decreased by 4.85 points, and between AKRSI 
and schools statewide by 2.68 points.  Even more noteworthy, given the differences in the test and 
control populations, AKRSI 8th grade students also outperformed Alaska Native students as a whole.  
While the source document does not state whether statistical tests were applied, the large population in 
the study, the focus on changes within populations, and size of the increases over time give strong 
indications that the results are significant.  
 
With 2 years of data, AKRSI 10th graders scoring proficient or advanced on the State High School 
Qualifying Exam increased by 8.36 percentage points, from 19.95% to 28.31%. This was less than the 
12.65 gain in non-AKRSI rural schools and the 10.7 point gain statewide but is significant within these 
schools’ populations who have historically been the lowest performing in the state.  Dropout rates 
declined .8% compared to a .03% decrease in non-AKRSI rural schools from 1995-2000, however it’s 
not clear whether this change is a significant result.  The study also collected data on first time 
freshman enrollment at the University of Alaska.  The number of first time students from AKRSI 
districts increased significantly, surpassing enrollment from non-AKRSI schools    

Summary for Emekauwa (2004)  The Star with My Name  
 
Focus Impact of 7 years of 10-year place-based education initiative on academic 

achievement  
Target 18,982 k-12 students in 176 rural schools (90% of AKs’ rural Native students.) 
Program 
Type 

Place-based, systemic program focus on developing culturally relevant curriculum 
linking modern learning with Native Alaskan knowledge and practices, emphasis on 
inquiry-based science experiences, science and cultural projects, indoor and outdoor 
learning, integrated curriculum , career and role models  

Support/Other 
Factors 

Developed new curriculum; strong community collaboration, teacher professional 
development, scientist role models and science career examples and experiences  

Methods Comparison of relative changes in state math test scores within the student 
populations of AKRSI rural schools, 28 non-AKRSI rural schools, the overall state, 
and the native Alaskan community.  Also collected data on dropout rate and first-
time freshman enrollment in University of Alaska. 

Impact AKRSI schools had net gain over non-AKRSI rural schools in the percentage of 8th 
graders scoring in the upper quartile on math .   Indication of positive change in 
scoring on High School Qualifying Exam.   First-time University enrollment 
increased significantly compared to Non-ASKRI enrollment. 
 

 
Relevance  
Measured academic achievement Yes 
Instruction as part of a K-12 school day Yes 
Quality:  
Randomized control study No- gap analysis; compared relative changes with 

state scores overall and for Native Alaskan students 
Description of intervention and participants Yes 
300 plus students or 50 classrooms/schools Yes-  state-wide study 
Valid outcome measures Yes 
Statistical tests on size/chance of impact Unknown- but significant results 
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Emekauwa, E. (2004). They Remember What They Touch: The Impact of Place-Based Learning 
in East Feliciana Parish.  Rural School and Community Trust. Washington, D.C. Retrieved from 
http://www.seer.org/pages/research/Emekauwa2004.pdf 
 
In 1999-2000, the East Feliciana parish began Project Connect, a district-wide place-based math and 
science initiative, in an attempt to reform their poor academic performance.  The initiative began by 
using the environmental as a place-based theme for teaching science, and expanded over time to 
include local history and geography as a vehicle for teaching science, math, social studies, and 
language arts.  The program started at 5 elementary/middle schools, reaching approximately 1800 k-8 
students, 80% of whom are African American and approximately 85% qualify for free or reduced-price 
lunch.  Fifty-two different teachers participated in one or more of three consecutive summer trainings 
on place-based learning, received ongoing support from teacher leaders, and saw modeling of place-
based units developed for their district.   Application of the units and techniques varied across schools 
and classes but students were generally involved in more outdoor, experiential, place-relevant learning, 
including nature trails, gardens, and studies of weather and soil.   
 
This study investigated 4th grade ELA, Math, Science, Social Studies scores on Louisiana Educational 
Assessment Program (LEAP 21) from 1998-2002, comparing the district’s 4th grade population to the 
state’s for percentage of students at "unsatisfactory" level. The performance gap between the district 
and state decreased for all subject areas. Further, the greatest individual school success occurred at 
Slaughter Elementary where three of the district's place-based leadership team teach. 
 
Between the 3 years from 1999-2000 and 2001-2002, the % of 4th graders performing at an 
unsatisfactory level dropped 13.2 percentage points compared to a statewide decrease of 6.5 points.  
The gap between district and state in ELA narrowed from 12.9 to just 4.2 percentage points difference.  
Math scores saw a 14.1 percentage point decline in district students with unsatisfactory performance 
over this period compared with a 3.6 point decline statewide, closing the gap between district and state 
from  9.3 to 4.9.   In science, East Feliciana's 4th graders posted an 8.1-point decrease in the number of 
students scoring unsatisfactory between 1999-00 and 2001-02 while there was a 3.7-point decrease in 
the state overall during the same period.  In 2000-01, East Feliciana's 4th graders tied the overall state 
performance in science.  In social studies, there was an 11.3-point decrease in the number of students 
scoring unsatisfactory compared to a 3.2-point decrease for the state overall.  While the source 
document does not state whether statistical tests were applied, the large population in the study, the 
focus on changes within populations, and size of the increases sustained over time give strong 
indications that the results are significant. 
 
It is interesting to note that some individual schools varied from these rates of progress, showing more 
or less progress.  Several factors were cited by principals including number of teachers involved, depth 
of involvement, and changing school staff.   However the relative effect of these factors vs.other 
predictors was not studied.  The study also noted changes in level of community involvement in the 
schools. 
  

Summary of Emekauwa, E., (2004) They Remember What They Touch: 
 
Focus Impact of 3-year district-wide place-based program on overall academic performance 
Target Elementary students in 5 schools; Approximately 1800 K-8 students, 80% African 

American,  85% free lunch   
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Program 
Type 

Place-based, project-based learning across curriculum, initially using environment to 
teach science and extending out into local history and geography  

Support/Other 
Factors 

Systemic support; Professional training in place-based, integrated teaching over 3 
consecutive summers with modeling and ongoing support during year.  

Methods Comparison of relative changes in % of students with unsatisfactory performance on 
state tests within statewide and district  4th graders over 3 years  

Impact Performance gap between state and district decreased for all subject areas.   
 
Relevance  
Measured academic achievement Yes 
Instruction as part of a k-12 school day Yes 
Quality:  
Randomized control study No- gap analysis; compared relative changes with 

state scores 
Description of intervention and participants Yes 
300 plus students or 50 classrooms/schools Yes  ??  (250?  1800/8 grades) 
Valid outcome measures Yes, scores on state LEAP tests over 3 years 
Statistical tests on size/chance of impact No but likely significance 

 
 
 
Lieberman, G.A., Hoody, L.L., & Lieberman, G.M. (2000). California Student Assessment 
Project - The Effects of Environment-Based Education on Student Achievement. San Diego, CA: 
State Education and Environment Roundtable, 
 
The researchers examined the results of Using the Environment as an Integrating Context for learning 
(EIC), a term coined by the State Education and Environment Roundtable (to which 12 states belong).   
EIC encompasses several important teaching practice goals: using natural and community settings as a 
context for learning, interdisciplinary instruction, issue- and project-based learning, collaborative team 
teaching, learner-centered/constructivist methods, and a combination of independent and cooperative 
learning experiences.   Data was collected for eight EIC schools, or student groups within schools, that 
had been using EIC programs with an emphasis on three characteristics: consistent use of the local 
environment as a learning context, principally interdisciplinary study, and problem/issue-based 
instruction.   The EIC programs included one on-site environmental center along with community 
destinations, one off-site environmental center with nearby stream and community settings, and six  
classroom programs using visits to ranches, tree farm, forest, creeks, with three programs having 
access to school gardens.  The control schools varied in resources and approach, using some or all of 
the instructional practices, but less routinely than the EIC schools. 
 
The research looked at academic achievement over a three year period, comparing standardized test 
scores of 8 pairs of matched student groups in EIC and traditional settings in each year.   Of the eight 
paired groups, there were 3 high school pairs, 1 intermediate school pair, and 4 elementary school pairs 
(using data from 2nd grade up).  Two of the high school treatment and control pairs were selected from 
student groups receiving different instruction within the same school and the remaining six pairs were 
made by matching the treatment EIC school students with students in the same grade at a school with 
nearby attendance areas and similar school size, class size, % of students with limited English 
proficiency, % of students receiving free or reduced-price lunch, and ethnic populations.   The study 
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also attempted to match teachers in control and treatment groups in terms of years teaching experience 
and subject area. 
 
The results are reported for each pair of EIC and control student groups after a brief description of the 
instructional practices in terms of relation to the environment, curriculum integration, and problem-
solving instruction.   Each pair is compared over a variety of standardized tests, proficiency test 
passing rates, and portfolio analyses in readings, language, writing, math, science and social science 
over a period of 3 or 4 years.   The results are presented for each pair in terms of which group did 
better on each test.  For example, two of the 8 pairs were high school groups on the same campus. At 
one of the high school settings, the EIC students (9th & 10th graders) did not differ from traditional 
students at the same campus in comparative scores. At the other, EIC students (9th-12th grade) scored 
higher in 20 of 26 assessments.   Key positive results for the EIC schools are provided for each pair.  In 
summary the report states that EIC students scored higher on 73% of total assessments given, as 
follows: 

• 69 of 71 Language Arts assessments (76%) 
• 17 of 27 Math assessments (63%) 
• 7 of 11 Science assessments (64%) 
• 8 of 11 Social Studies assessments (73%) 
• Attendance improved on 17 of 22 assessments (77%) 

There is no overall analysis results presented for either the individual pairs or the whole study that look 
at complete test results by type of performance test to eliminate the non-standardized portfolio 
analyses, by grade level, or by any particular differences in the learning environment.     
 
The report states that there were differences in data handling and reporting of data between sites and 
that the small sample size made it impossible to calculate the standard deviations required for 
statistical analysis of the results.   There is no analysis of whether initial performance of the student 
groups is a significant factor or what the impact is of counting multiple tests in the same subject and 
the same year for the same populations.  In addition, although score outcomes are summarized and 
generalized over the group, the instructional practice information for each pair is relatively vague, 
varies for each pair and is never provided in summary.  Consequently, although the higher results on 
standardized tests are suggestive of positive impacts of EIC on academic achievement, there is no way 
to know conclusively whether these performance differences are significant or what factors were 
involved.    

Summary of Lieberman, G.A., Hoody, L.L., & Lieberman, G.M. (2000): 
 

Focus Academic and behavioral impacts of EIC programs in classes and schools.  EIC test 
groups had been using EIC strategies for at least 2 years prior to data collection. 

Target 8 matched groups of k-12 students in EIC and traditional programs.  Student data 
from three school years 1996-97 through 1998-99. 

Program 
Type 

EIC schools routinely used environment as a context for learning, varying integrated 
curriculum, student-led approach, issue- and project-based experiences, independent 
and collaborative learning;  Varied levels of these characteristics in traditional 
programs, but less. 

Support/Other 
Factors 

Varies school to school, and group to group 

Methods Compared performance of matched pairs on variety of standardized and non-
standardized tests over a three-year period, totaling # of times EIC outperformed 
traditional programs   
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Impact Indications that EIC students outperform students in traditional programs in  reading, 
writing, math, science, and social studies; uncertain due to sample size and analysis 
approach 

 

Relevance  
Measured academic achievement Yes 
Instruction as part of a K-12 school day Yes 
Quality:  
Randomized control study No- Eight paired program or paired school groups 
Description of intervention and participants Yes- partial 
300 plus students or 50 classrooms/schools Yes – 27 grade levels at 8 sets of paired schools 
Valid outcome measures Yes- but mixed standardized and non-standardized 

measures 
Statistical tests on size/chance of impact No 

 
 
 
 
Lieberman, G.A., Hoody, L.L., & Lieberman, G.M. (2005). California Student Assessment 
Project, Phase 2: The Effects of Environment-Based Education on Student Achievement. San 
Diego, CA: State Education and Environment Roundtable. Retrieved from 
www.seer.org/pages/research/CSAPII2005.pdf 
 
This is report from the second phase of the California Student Achievement Project.  This study does a 
comparative analysis of four matched treatment and control pairs of elementary schools over five 
years, looking at scores from a total of 20 STAR standardized tests for each tested grade (2nd through 
5th ) on each tested subject (reading, math, language, and spelling).  Students in the environment-based 
programs outperformed their traditionally educated peers.  In 96% of all cases, EIC students scored as 
well or better than their paired group.  In spelling, EIC schools scored significantly higher in 32.5% of 
tests, while control only scored significantly higher 2.5% of the time.  In math, treatment scored 
significantly higher in 48% of tests, while control only scored significantly higher 8% of the time. In 
reading, treatment scored significantly higher in 46% of tests, while control never scored significantly 
higher.  In language, treatment scored significantly higher in 40% of tests, while control only scored 
significantly higher 5% of the time.  EIC schools significantly exceeded the control scores in 134 
instances, while control exceeded treatment in 12 instances.   
 
In this study, the research team utilized a survey tool to gather qualitative information comparing the 
instructional practices of the paired EIC and control schools including: 

• Integrated interdisciplinary instruction 
• Community based issue investigation and service 
• Study of local natural and social systems 
• Collaborative teaching, including interdisciplinary teaching teams, community, and informal  

education partners 
• Learner-centered constructivist approaches 
• Cooperative and independent learning 
• Authentic assessment 
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The study summary indicates that all EIC schools used all these instructional practices and individual 
site variations are included in the pair descriptions.  Control schools for each EIC treatment school 
were selected using the API maintained by the California Department of Education, including a 
mixture of demographic data called  “Similar Schools Ranks” used to group schools facing similar 
challenges.  All schools completed the qualitative survey of instructional practices and this information 
is summarized as a narrative to highlight the instructional differences for each matched pair. 
 
There are some questions about the impact of combining scores from the same students over multiple 
years, since the factors related to individual skills of incoming students may just be compounded when 
the tests are totaled.  It would be interesting to see whether there was an increase in relative scoring 
between the paired groups over time, more statistical analysis of results related to differences in 
instructional practices, and some baseline information for the test and control groups.  However, this 
research meets the requirements for possible evidence of academic impacts of environmentally-related 
education on academic achievement. 
 

Summary of Lieberman, G.A., Hoody, L.L., & Lieberman, G.M. (2005): 
 
Focus Academic impacts of established elementary school EIC programs.   
Target 4 k-5 EIC schools over a period of five years 
Program Type EIC schools routinely use local environment and social settings, varying 

integrated curriculum, issue- and project-based experiences, combination of 
cooperative and independent learning, collaborative teaching, learner-centered 
teaching, and authentic assessment.    Varied levels of these characteristics in 
traditional programs, but less. 

Support/Other 
Factors 

 

Methods Compared performance of API matched pairs on STAR tests over a five-year 
period, totaling # of times EIC students scored significantly higher than traditional 
programs over total of 20 tests for each grade in each subject.  

Impact Evidence that EIC students outperform students in traditional programs in  
reading, language arts, math, science, and social studies;  Treatment significantly 
exceeded the control scores on STAR test in 134 instances, while control 
exceeded treatment in 12 instances 

 
Relevance:  
Measured academic achievement Yes 
Instruction as part of a K-12 school day Yes 
Quality:  
Randomized control study Paired schools matched with State API data 
Description of intervention and participants Yes 
300 plus students or 50 classrooms/schools Yes- over 3500 students 
Valid outcome measures Yes 
Statistical tests on size/chance of impact No  
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Sterbinsky, A., (2002) Rocky Mountain School of Expeditionary Learning Evaluation Report, 
Center for Research in Educational Policy, The University of Memphis. Retrieved from 
http://www.elob.org/results/evaluation.html  
 
Rocky Mountain School of Expeditionary Learning (RMSEL) is located in Denver, Colorado, and is 
founded on the principles and practices of Expeditionary Learning, which extends Outward Bound (an 
adventure and service-based education program founded by Kurt Hahn) into public schools. At 
RMSEL, traditional curriculum and classroom experiences are replaced by long-term, 
multidisciplinary explorations that include projects, fieldwork, service, and culminating performances. 
Through these expeditions, students learn to work together in teams, meet challenges, and serve the 
community. Over 300 students self-select from 4 area school districts.  
 
A main research question was how do students’ test scores at RMSEL compare to scores at schools in 
RMSEL’s four feeder districts.  For this, the comparison group used students from the four feeder 
districts and included students that most closely matched those attending RMSEL in terms of 
achievement scores.   Student achievement scores from these four districts were then weighted to 
reflect the proportion of RMSEL students from each of the districts.  Standardized tests mandated by 
the state of Colorado (CSAP) were used to compare RMSEL with the four feeder districts. Academic 
achievement tests were administered via the state protocol each academic year from 1998 through 
2002 at the schools in the academic achievement comparison group. A total of 54 comparisons across 
all grades (3-10), years (1998-2002), and subject areas were made between RMSEL and the four-
county weighted mean.  
 
The mean achievement score for RMSEL across all grades, subjects, and years was 58.13, which was 
higher than the mean of 51.9 for the four-county weighted comparison group.  These results indicate 
that on average, 58% of RMSEL students scored at the proficient or advanced level, versus 52% for 
the comparison group scoring at that level. Difference scores ranged from a high of 34 (10th grade 
writing scores in 2001) favoring RMSEL students, to a low of –21 (4th grade writing scores in 2000) 
favoring the four-county weighted average. The strongest average differences favoring RMSEL 
occurred in the 6th and 7th grades. The lowest difference score occurred in the fourth grade, but still 
favored RMSEL students on average. Four subject areas were included in this analysis (reading, 
writing, math, and science).  RMSEL students scored an average of 11.9 percentage points higher than 
did the comparison group across all grades and years. The least favorable comparison for RMSEL 
students occurred in math.  Across all grades and years, (in Math) RMSEL students scored an average 
of 3.4 percentage points lower than did the comparison group.  
 

Summary for Sterbinsky, A., (2002): 
 
Focus How do students’ test scores at RMSEL compare to scores at schools in RMSEL’s 

four feeder districts? 
Target RMSEL grades 3-10, compared to the mean scores of the feeder schools 
Program Type Outdoor learning emphasis. interdisciplinary, integrated teaching approach.  Long-

term, project-based learning experiences   
Support/Other 
Factors 

 

Methods Compared Colorado state achievement tests of RMSEL students from 1998-2002 
with scores of weighted control group to adjust for differences in RMSEL and 
feeder group student populations 
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Impact RMSEL students do slightly better than the comparison group in reading, writing, 
and science, but not in math. 

 
Relevance:  
Measured academic achievement Yes 
Instruction as part of a school day Yes 
Quality:  
Randomized control study No- 317 students at RMSEL compared with the mean 

scores by grade and subject for 4 feeder schools 
Description of intervention and participants Yes 
300 plus students or 50 classrooms/schools Yes 
Valid outcome measures Yes 
Statistical tests on size/chance of impact No- because the comparison was to a set of mean 

scores. 
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Appendix B:  Less Definitive Research 

The following studies measure impacts of environmental education programs on increased academic 
achievement and are often mentioned in research reviews, but were considered less strongly supportive 
for a variety of reasons.  Research included here may have had a small sample size, had missing 
information on subjects or learning experiences, used non-standardized testing mechanisms, or raised 
other issues that made the results less relevant and/or less conclusive.   
 
1. Abrams, Kathy Shea. (1999). Summary of Project Outcomes from EE and SSS Schools' Final 

Report Data. Florida Office of Environmental Education. Tallahassee, FL.  Retrieved from 
http://www.seer.org/pages/research.html#other  
This study reported the results of work with 13 Florida schools. Of the 13 schools, only four 
schools (3 elementary and one middle) tracked and reported academic achievement outcomes.  An 
integrated environmental education program with integration connections was offered to the 
teachers along with training and resource opportunities described below by the report author.  
Student learning experiences were varied by class and school.   Outcomes were determined by 
comparing the scores of participating 4th and 8th grade students with the scores of the previous 
year’s 4th and 8th grade classes.   Scores increased in varying amounts as reported below.   
Improved behavior and attendance were also reported in addition to academic achievement scores.  

In addition to the information in the summary cited above, the author provided the following detail 
on the program:  For the students that improved on Florida Writes! or the FCAT, 1,452 students at 
three schools were involved.  All three are elementary schools. As for the frequency of EE lessons, 
the participating teachers at the 13 schools that received funding grants agreed to integrate EE into 
daily instruction in subject areas such as reading, writing, mathematics, science, social studies, art, 
and physical education. We offered professional development seminars, guides to subject 
integration, teaching curriculum, and a resource box that contained a number of student books and 
related class materials.   
 
 In this summary, while this research is strongly suggestive of positive academic impacts, it is not 
conclusive evidence, principally due to missing data on other nine participating schools and the 
research methodology of comparing the scores of two different groups of students without review 
of matching characteristics.   There is also limited information on the variation among 
interventions at the different control and tested groups.  The author noted that efforts to obtain 
subsequent funding to do statistical significance analysis of the results, as well as a more 
qualitative assessment of other variables such as parent involvement and teacher interest, were not 
successful. 

 

2. Basile, C. G. (2000). Environmental Education as a Catalyst for Transfer of Learning in 
Young Children. Journal of Environmental Education. 32(1), 21-27. 
This study was based on a seven week unit of instruction with nature walk using “Nature at your 
Doorstep”.  The children who were taught the outdoor nature investigation program were able to 
transfer knowledge more than those children who were not taught the program. However, when 
each knowledge component was considered separately, only procedural knowledge (process skills) 
appeared to be used correctly in both near and far transfer situations.   

In summary study suggests positive impact on transfer of procedural knowledge.  Results limited 
because did not use a standardized test and only included 45 students.    
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3. Beard, L. J., (1998) The relationship between outdoor classroom learning experiences and 

achievement and attitude of eighth grade students, Unpublished Doctoral Dissertation,  The 
University of Southern Mississippi 
This study looked at the impact of an outdoor classroom on students who were randomly selected 
from those attending the school for three consecutive years and experienced the use of an outdoor 
classroom during that time, including hands-on interdisciplinary units. The EE group mean 
combined score on the ITBS was significantly higher than the non-EE group.   

In summary, study suggests a positive impact on academic achievement but is limited by a small 
sample size of only 104 students. 

 
 
4. Blake, Anthony, (2004). Helping young children to see what is relevant and why: supporting 

cognitive change in earth science using analogy, International Journal of Science Education, 
26(15) 1855–1873 
This study examined the effect of providing upper primary-age children with the conceptual 
structure of the rock cycle together with the analogy of aluminium can recycling on their 
understanding of rocks. Students made gains in knowledge of earth science. It was one of the few 
studies to use random sampling.  The research was focused mainly on the use of analogy as a 
technique. 

In summary, this study used an interesting approach to set up its research group and show an 
outcome in a particular targeted curriculum area.   Results suggest specific curriculum knowledge 
outcomes, although not overall academic achievement in a subject.  The research measured results 
using a non-standardized instrument, and only included 60 students. 
 

 
5. Falco, Edward. (2004). Environment-Based Education: Improving Attitudes and Academics for 

Adolescents. South Carolina Department of Education. Columbia, SC. 
GPA was used at one school for evaluative purposes in the first year of EE.  There are plans to use 
PACT data in successive years in ten schools using an EIC approach. One site reported that 64% of 
the 7th grade EIC students achieved a 3.0 GPA compared with the same group of students as 6th 
graders when only 28% had a 3.0 GPA .  

In summary, this study of 1400 5th-8th graders is very promising but more information is needed. 

 

6. Hitz, W.H., Jr., (2000) The effect of teaching methodologies on student achievement in 
mathematics: The traditional classroom method and the agricultural and environmental 
education project-based experiential method. Unpublished doctoral dissertation, Pennsylvania 
State University. 
This study involved 95 10th graders in seven geometry classes in a single private school. A three 
month unit of instruction was evaluated and supports both methods of instruction. The data shows 
that students taught through the traditional classroom method produced higher achievement scores 
immediately following the unit of instruction. Students taught through the project-based method of 
instruction had a greater level of retention as indicated scores on the posttest taken three weeks 
after the last unit of instruction 
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In summary, suggests that project-based instruction causes a greater level of retention of math 
knowledge, although traditional methods resulted in higher achievement scores immediately 
following the lesson.  Non-standardized tests, limited relation to environmental education per se, 
limit the impact of the results. 
 

7. Klemmer, C. D., Waliczek, T. M., & Zajicek, J. M. (2005) Growing Minds: The Effect of a 
School Gardening Program on the Science Achievement of Elementary Students, HortTech, 
15(3) p. 448-452. 
The purpose of this study was to assess the effectiveness of school gardens for enhancing the 
science achievement of elementary students in the third, fourth, and fifth grades.  Researchers used 
a study population of 647 students and a standardized instrument, the Texas Essential Knowledge 
and Skills test to measure change.  They also performed statistical tests for certain variables.  The 
impact of the study results is limited by the use of a quasi-experimental design with non-matched 
groups with no description of important demographic information and the collection of only post-
experience test data.  The study concluded that students who participated in hands-on gardening 
activities had higher science achievement scores versus those who did not. 
 

8. Parish, D, and Phillips, G. (2005) Effects of Outdoor Education Programs for Children in 
California, American Institutes for Research, Palo Alto, CA. Retrieved from: 
www.air.org/news/documents/Outdoorschoolreport.pdf 
The study focused on the educational and social-emotional impact of the environmental education 
programs on 255 students from elementary schools primarily serving at-risk 6th grade populations 
of Latino, English Learner students. A Science Knowledge Scale was used without a control group. 
Treatment group students had gains of eight pts. on the scale, but had taken it a total of three times. 

In summary, study results are suggestive of positive impacts, but limited by lack of a control group 
and study methodology. 
 

9. Randall, J. M. (2001). Enhancing high school student writing skills with Florida biodiversity 
education. University of Florida, Gainesville, FL. Masters thesis. Retrieved from 
http://purl.fcla.edu/fcla/etd/ank7125 
One hundred and thirty-two 9th and 10th graders were evaluating using a pre-test, post-test, and 
writing rubric after completing four lessons on biodiversity and one lesson on writing. Scores 
assigned using the FCAT Writing Rubric are significantly higher on the last writing assignment 
than on the first writing assignment.  Results suggest a positive impact on writing skills, but are 
limited by sample size, lack of control group, and lack of analysis of other factors that could 
influence improved performance.  

 

10. Zwick, T. T. & Miller, K. W., (1996) A Comparison of Integrated Outdoor Education 
Activities and Traditional Science Learning with American Indian Students, Journal of 
American Indian Education, 35(2) Retrieved from http://jaie.asu.edu/v35/V35S2com.htm 
This study examines the validity of outdoor-based versus classroom-based science education 
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experiences for American Indian students using a series of hands-on outdoor education activities 
and compared this experimental group with traditional textbook and classroom science education. 
Data collection utilized the California Achievement Test 85 (CAT) and compared the American 
Indian students and non-native students in both the experimental and control groups. Findings 
indicate the American Indian students provided with the outdoor-based science curriculum scored 
significantly higher than those presented with traditional classroom science methods. Also, there 
was no significant difference between the American Indian students and the non-Indian students in 
the experimental group.  

The results are strongly suggestive of a positive academic impact, but is limited by study size, since 
there were only 49 students total in 4th grade, in two classes (experiment and control) including 22 
total American Indian students.  
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Appendix C:  Related Academic Outcomes Research 

Some of the studies uncovered in the literature search primarily addressed skills or attitudes that can 
contribute to academic achievement, such as critical thinking or motivation to learn.  Although they do 
not address the main focus of this survey, these studies are sometimes included in summaries of 
research supporting the positive impact of EE on achievement and are interesting peek into an area of 
education research that may inform future research directions. 
 

1. Athman, J. & Monroe, M. (2004) The Effects of Environment-based Education on Students’ 
Achievement Motivation, Journal of Interpretation Research, 9(1) 9-25 
This study of 400 9th and 12th graders found that (controlling for GPA, gender and ethnicity), EIC 
programs significantly raised scores on surveys measuring achievement motivation. Critical 
thinking gains were attributed to environmental themes, open-ended research projects, student 
voice and empowerment, connection to community. Motivation gains were attributed to learning 
experiences tailored to students’ interests/strengths, and applied to real-life issues/problems. 

 

2. Barnett, M., Houle, M., Rosca, C., Strauss, E., Chavez, D. Lord, C. (2005) Improving Urban 
Youth’s Interest and Engagement through Field-Based Scientific Investigations, Lynch School 
of Education, Boston College. Retrieved from 
www2.bc.edu/~barnetge/urslg/papers/barnett_SSAM_UEFSP.pdf 

418 randomly selected UEFSP students and 228 not participating in the program were given a pre-
test. At the end of the academic year, the same questionnaire was given to 335 UEFSP students and 
184 control students, who were randomly selected from schools that had participated in UEFSP.  
Pre-Post tests were not administered to the same students.  The instrument used was a modified 
version of the Scientific Attitude Inventory II, using 63 questions to measure interest in science and 
understanding of investigative methodologies.  At the start of the academic year there was no 
difference in the experimental and control group on the scales related to Science methodology and 
Science as Authority. The control group lost interest in being a scientist over the academic year, 
while the experimental group showed a significant increase in interest and in scores on the Science 
methodology scales. 

 

3. Cheak, M., Hungerford, H., & Volk, T. (2002). Molokai: An investment in children, the 
community and the environment. Carbondale, IL: Center for Instruction, Staff Development, 
and Evaluation. 
This study did quantitative assessments using the MSELI (Middle School Environmental Literacy 
Inventory) and the Critical Thinking Test of Environmental Education (CTEE) instruments. The 38 
5th and sixth grade students studied in depth were compared to a control group and were found to 
be using a wider range of reading materials and more difficult and challenging materials; to be 
skilled analysts of complex issues; to have improved writing skills; and to be more motivated 
learners. 

In summary, this study strongly suggests positive outcomes in skills that contribute to academic 
achievement.   The small sample size of 66 limits it’s relevancy. 
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4. Ernst, J., & Monroe, M., (2004) The effects of environment-based education on students' 
critical thinking skills and disposition toward critical thinking, Environmental Education 
Research, 10 (4) 507-522 
Four hundred four 9th and 12th grade students from 11 Florida high schools participated in the 
study. Tests included the Cornell Critical Thinking Test to measure critical thinking and the 
California Measure of Mental Motivation to measure disposition toward critical thinking. The 
results of this research suggest students who participated in environment-based programs were 
more skilled in critical thinking than their peers, including peers who were in traditional 
environmental science classes.  

In summary, this study strongly suggests positive outcomes in skills that contribute to academic 
achievement.    

 

5. Nava-Whitehead, S. (2002) The effect of the Nature's Classroom environmental education 
program on middle school student performance, Boston College, Unpublished doctoral 
dissertation. Available for $30 from http://wwwlib.umi.com/dissertations/fullcit/3066227 
The impact of a 5 day residential program on 110 6th graders was measured using the School 
Attitude Measurement (SAM) instrument, in order to capture the concept of Disposition to learn. 
Findings indicate that the environmental education program, positively affects a student's 
disposition to learn. 

 

6. Von Secker, Clare. (2004). Bay Schools Project: Year Three Summative Evaluation. 
Chesapeake Bay Foundation. Annapolis, MD. Retrieved from 
www.seer.org/pages/research/BaySchools2004.pdf 
Evaluation of a project at three elementary schools and two middle schools – that used in-depth 
problem-solving projects related to watershed-found that students’ environmental knowledge, 
attitudes, and stewardship behaviors were increased, along with students’ engagement in learning. 
Knowledge was measured related to the Chesapeake Bay. The schools provided their own 
comparison groups because the students were grouped according to the intensity of their EE 
experiences.” 
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Appendix D:  Literature Compilations and Analyses 

There are seven reports in this category that vary in relevance to our search directives and rigor of their 
research analysis.  They are widely cited and were primarily used to identify original research on the 
relationship of environmental education and academic achievement.  They are described below in 
order to identify particular trends in recommendations about best practices or areas for future research.  
 
1. ASCD Forum On EE And School Reform, Edited Transcript (2002), Smithsonian Center for 

Education and Museum Studies, Washington, DC, Retrieved from 
http://eelink.net/ascd_forum_on_EE.pdf 
Quote from Gary Heath:   “Environmental education programs that are not aligned with NCLB are 
going to be in trouble, but those that show rigorous alignment will have new opportunities. The 
State Education and Environment Roundtable reports and research have been very helpful, but 
more data is needed from the schools and the environmental community demonstrating that 
environmental education programs are meeting the needs of children, including children in poverty. 
If such data is compiled, new funding will be available through NCLB. If it is not, funding will 
flow right back into “drill nd kill” reading and math instructional programs.” 

“The accountability requirement of NCLB may also create opportunities for environmental 
education, and environmental educators should be ready to provide new solutions to educational 
challenges as they arise. For example, Maryland and many other states will measure reading at the 
tenth-grade level for the first time. Some schools in Maryland are using the “environment as an 
integrating context for learning” (EIC)1 model to ensure they meet this challenge.”p.2 

 
2. Duffin, M., & PEER Associates. (2005). Place-based Education and Academic Achievement. 

Retrieved from http://www.seer.org/pages/research.html#other  
This document reviews research and evaluation on impacts of place-based education on student 
academic achievement. Part 1 summarizes the results of ten studies from across the United States, 
involving over 1400 students and 342 educators. Part 2 summarizes the results from the Place-
based Education Evaluation Collaborative (PEEC) and CO-SEED. This part also covers a pilot test 
of a dose-response measurement strategy, as an alternative to pre-post test measurements. 
• Standardized test scores (MCAS) showed that 8th grade students at Beebe Health and 

Environmental Magnet School (Massachusetts) scored higher than state and district averages in 
the life sciences, moving from 60% to 73%. 

• Standardized test scores (MCAS) showed that 8th grade students at Beebe Health and 
Environmental Magnet School (Massachusetts) improved in math and went from scoring below 
the district average to scoring at the state average, moving from 40% to 54%. 

• First-grade students at the Young Achievers School who received more place-based education 
outperformed peers on all measures. 

 
 

3. Glenn, J.L, (2000). Environment-based Education: Creating High Performance Schools and 
Students. National Environmental Education & Training  Foundation, Washington, DC. 
Retrieved from  http://www.neetf.org/pubs/NEETF8400.pdf 
This report summarizes seven case studies of five individual schools, a model school program 
involving five schools, and a statewide program, all of which have adopted EE as the central focus 
of their academic programs. Also included is a case study of a school that participated in an 
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educational research project on the use of environment-based education in teaching transfer of 
knowledge. It appears that each of the studies has flaws from the perspective of current educational 
research standards. For instance, Hawley Environmental Elementary School, as reported by the 
DOE, had a new principal leading a school-wide reform effort that included data-driven decision 
making and parental involvement. Improved scores in reading and math are compared with similar 
Milwaukee schools. 330 K-5 students dramatically improved test scores; 83% of students were at 
or above Proficient Level in Reading, compared with 38% of students at similar income level 
schools, and 69% statewide. Hawley students scored 48% at or above Proficient Level in Math, 
compared with 15% of students at similar income level schools and 52% statewide. At the School 
for Environmental Studies, test data collected over two years shows that SES students have 
exceeded state and national norms, as measured by ACT raw scores, in all academic areas. Of 400 
HS juniors and seniors, only 60-65% took the ACT test. Two studies included had 19 and 45 
students respectively. Results from Pine Jog Model Schools show improved achievement as 
measured on two Florida assessment tests, Florida Writes and the Florida Comprehensive 
Assessment Tests (FCAT) when compared to prior year scores. This is problematic as scores for 
other schools may also have gone up from 1998-1999.  

 
4. Hart, P., & Nolan, K. (1999). A critical analysis of research in environmental education. 

Studies in Science Education, 34, 1-69. Leeds, UK: Centre for Studies in Science and 
Mathematics Education, The University of Leeds. 
Hart and Nolan identified six broad categories of environmental education research: 
• Quantitative research on variables such as environmental knowledge, attitudes, and behaviour. 
• Qualitative research such as case study, narrative inquiry, action/participatory research. 
• Descriptive reports of research focusing on the efficacy of environmental education 

programmes or episodes, or on the results of large-scale status studies, policy analysis, and 
evaluative studies. 

• Focused inquiries on teacher thinking, student thinking, children’s ideas, significant life 
experiences, cultural studies, and teacher education. 

• Meta-methodological discussions which included critical/analytical, theoretical, and 
philosophical discussions of method, methodology, epistemology, and ontology, as well as 
reviews of other environmental education research. 

• Research-based theoretical discussions about environmental education research and its meaning 
within education and global societies 

The review suggests that it would be difficult to identify “key characteristics of effective practice 
that lead to students developing and demonstrating the skills, knowledge, attitudes, values, and 
actions that support the aims of environmental education”, the first research question for this 
review. It suggests that few studies in the field of environmental education have focused on the 
characteristics of different kinds of environmental education practices, and their subsequent effects, 
impacts, or outcomes for students. Few contain evaluative information about students' learning 
experiences or consequent outcomes of environmental education for students. (Unable to obtain a 
full copy.) 

 
5. Leeming, F., Dwyer, W., Porter, B., & Cobern, M. (1993). Outcome research in 

environmental education: A critical review. Journal of Environmental Education, 24 (4), 8-
21. 
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This review includes an analysis of the 34 environmental education studies published since 1974 
that attempted to demonstrate changes in environmentally relevant knowledge, attitudes, or 
behaviors. The authors divide the studies into two major categories-in-class and out-of-class 
programs-and critique the studies' findings and methodologies. Although many of the 
investigations contained methodological difficulties, some of the findings indicate that future 
research can refine environmental education strategies and curricula. 

 

 
6. Neill, J. T. & Richards, G. E., (1998). Does Outdoor Education Really Work? A Summary of 

recent meta-analyses, Australian Journal of Outdoor Education, 3(1) 1-9. Retrieved from 
http://www.wilderdom.com/pdf/Neill&Richards1998DoesOutdoorEducationReallyWork.pdf 
This article covers three meta-analyses of the effects of outdoor education have been conducted 
(Cason & Gillis, 1994; Hans, 1997; Hattie, Marsh, Neill, & Richards, 1997). Overall these studies, 
representing over 12,000 participants, show that outdoor education has a small to medium impact 
on typically measured outcomes such as changes in self-concept, self-confidence and locus of 
control.  These effects seem not only to be retained over time but to increase still further, which is 
impressive.  The most effective programs seem to be longer, involve adult-age participants and to 
be conducted by some particular organizations.  

 

 
7. Rickinson, M., Dillon, J., Teamey, K., Morris, M., Choi M.Y., Sanders, D., & Benefield, P. 

(2004). A Review of Research on Outdoor Learning. London: National Foundation for 
Educational Research and King’s College London. Summary retrieved from www.field-
studies-council.org/documents/ general/NFER/NFER%20Exec%20Summary.pdf 
This report summarizes 150 outdoor learning research studies done between 1993-2003, 
internationally, in primary, secondary and tertiary education sectors.  Outdoor learning studies are 
categorized as focusing on field work, outdoor adventure, and school grounds/community 
programs. It concludes that there is good support that outdoor learning has positive impacts on 
school students. It has been criticized for a lack of critical appraisal of research evidence, tendency 
to rely on significant test results rather than comparison/benchmarking of effect sizes, and lack of 
critical commentary on quality of instruments. A detailed review can be found at 
http://www.wilderdom.com/research/ReviewResearchOutdoorLearningRickinson2004.html 

 

 
8. Volk, T. & McBeth, B. (1997) Environmental Literacy in the United States. North American 

Association for Environmental Education, Rock Spring, GA 
Volk and McBeth report that students who experience issues-based EE make significant cognitive 
and skill gains, with notable improvements in levels of measurable achievement. For example, 
students at Hawley Environmental Elementary School (also reported in Glenn above) exceeded the 
state average on both state tests and nationally-normed assessments , scoring higher than all other 
schools in Wisconsin with similar socio-economic status.  
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Appendix E:  Articles and Reports 

 
 
1. The Acorn Group, (2005) The School Diversion and Environmental Education Law: School 

DEEL and environmental service-learning : case studies and technical support,  California 
Integrated Waste Management Board, Sacramento, CA 
36 page report on activities at schools as a result of The School Diversion and Environmental 
Education Law (SB373).  
 

2. Angell, T., Ferguson, L., & Tudor, M. (2001) Better Test Scores through Environmental 
Education? Clearing, 110, p. 20-22, Retrieved from 
www.wfpa.org/ee/WFPAEE/Current_action_research/Better_Test_Scores.pdf   
This article briefly describes the Washington Environmental Education Assessment Project process 
and anticipated outcomes. 

 
3. Archie, M. (2001) Environmental Education, Moving into the Educational Mainstream, 

InfoBrief, Association for Supervision and Curriculum Development, 26. Retrieved 4/14/06 
from http://www.ascd.org/ed_topics/ib_issue26.html      
This article cites research including Glenn (2000) and Lieberman & Hoody (1999) and notes that 
the three largest national environmental education projects (Project WET, Project Learning Tree, 
and Project WILD) have correlated their curriculum materials to national and state standards. 
Although slightly out of date, it covers efforts to link EE to formal education. 

 

4. Archie, M. (2003) Advancing Education Through Environmental Literacy, Association for 
Supervision and Curriculum Development, Retrieved from http://www.ascd.org under 
Books/Curriculum 
This brief article cites Glenn (2000), Lieberman & Hoody (1998) and the Washington 
Environmental Education Assessment Project.   Article  accompanies a CD of EE activities and 
resources.  

 
 
5. Austin, A. W., (1991) Assessment for Excellence: the Philosophy and Practice of Assessment 

and Evaluation in Higher Education. New York: American Council on Education, MacMillan 
Publishing Company  

Referenced by Bartosh 2003 and this survey for a model of inputs, environmental and learning 
factors and academic outputs.  (See Figure 1 of this report in Section III: Analysis) 

 
6. Ballantyne, R., Packer, J, & Everett, M., (2005) Measuring Environmental Education 

Program and Learning in the Field: Using an Action Research Cycle to Develop a Tool for 
Use with Young Students, Australian Journal of Environmental Education, 21, p. 23-34.   
This paper reports on the development of a tool based on observation of 134 students, aged six to 
eleven, attending programs at an Environmental Education Centre in Queensland, Australia. The 
resulting instrument incorporates observations of students' engagement in learning processes as 
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well as measuring learning outcomes, and allows both of these aspects to be linked to particular 
components of the environmental education program. Test data using the instrument are reported to 
illustrate its potential usefulness. 

 

7. Boss, S. (2001) Schoolyard Science Takes Root, Northwest Teacher, NW Regional 
Educational Laboratory, (3)1. Retrieved on 4/14/06 from 
http://www.nwrel.org/msec/nwteacher/fall2001/schoolyard.html   
Describes classroom experiences with outdoor education and notes that more than 1,000 schools 
nationwide have joined the Garden in Every School Registry maintained by the National 
Gardening Association and another 1,100 schools have launched Schoolyard Habitat projects, 
organized by the National Wildlife Federation. 

 

8. California Department of Education, Education and the Environment: Strategic Initiatives 
for Enhancing Education in California. Available from 
http://www.cde.ca.gov/re/pn/rc/ap/pubdisplay.aspx?ID=001571  
This document suggests ways to improve and expand on the statewide infrastructure of educational 
programs centered on environment-based learning.  

 
 
9. Chard, S. C., & Flockhart, M. E., (2002) Learning in the Park, Educational Leadership, 60(3) 

53-56  Retrieved from http://www.ascd.org/ed_topics/el200211_chard.html 
Fourth and 5th grade teachers and students applied the project approach to study a local park, focus 
on reading and writing, and make connections across the curriculum. 

 
 
10. Coyle, K. J. (2004) Understanding Environmental  Literacy: What Ten Years of 

NEETF/Roper research and related studies tell us about how to achieve environmental 
literacy in America, National Environmental Education & Training Foundation, 
Washington, D.C. 
Includes a chapter on EE and achievement that describes work of SEER and others. 

 
 
11. Daas, P. M., (1999) Contemporary Environmental Issues: Creating Curricular Connections 

In K-12 Education, Bulletin of Science, Technology & Society, 19(2) 147-154. Available from 
http://bst.sagepub.com/cgi/content/abstract/19/2/147   $15 for one time view. Xerox copy. 
Abstract: The nature of contemporary issues facing our society and the research being conducted to 
deal with them clearly crosses the boundaries of traditional academic disciplines. Hence, it is 
suggested that school education should provide students with interdisciplinary learning experiences 
in which students learn to use knowledge from various academic disciplines in an integrated format 
within the context of specific real-life issues. Trans-disciplinary approaches hold the promise of 
helping students see real-life issues in an organic rather than fragmented manner and be able to 
apply knowledge to deal with them in an organic manner. A majority of the contemporary issues 
facing our society relate to the environment. Hence, environmental issues can serve as excellent 
organizers for designing trans-disciplinary instructional units. Arguments in favor of organizing 
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trans-disciplinary instruction around contemporary environmental issues and an approach for doing 
so are presented in this article.  

Cites Bruner (1971) and Reinsmith (1993) “Research in education points to the fact that most 
meaningful learning takes place when instruction happens within the context of real-life 
experiences, issues, and concerns. 

 
12. Dyment, J. (2005) Green School Grounds as Sites for Outdoor Learning: Barriers and  

Opportunities., International Research in Geographical and Environmental Education. 14(1) 
28–45. Retrieved on 4/18/06 from http://www.multilingual-
matters.net/irgee/014/0028/irgee0140028.pdf 
Environmental Education and Training Partnership (EETAP) (2004) How Environmental 
Education is Used in Schools, North American Association for Environmental Education, Rock 
Spring.  Fact sheet that describes four broad approaches to environmental education: infusion, 
imposition, insertion, and framing. 

 
 
13. Environmental Education and Training Partnership (EETAP) (1999) Environmental 

Education: A Tool for Making Education Reform Work, North American Association for 
Environmental Education, Rock Spring, 
Brief article correlates aims of EE with reform.  Describes ways in which the goals of 
environmental education and education reform are strikingly similar, in terms of curriculum, 
instruction, use of the school site and community, assessment. 

 
14. Environmental Education and Training Partnership (EETAP) (2004) How Environmental 

Education is Used in Schools, North American Association for Environmental Education, 
Rock Spring, 
Report describes four broad approaches to incorporating environmental education into schools, and 
curriculum, including infusion, imposition, insertion, and framing.   

 
 
15. Franklin, J., (2004). Planting the Seeds of Knowledge, How Environmental Literacy Helps 

Students Achieve, Curriculum Update, Association for Supervision and Curriculum 
Development, http://www.ascd.org/affiliates/articles/cu2004summer_franklin.html 
This is a brief report on Science Teams in Rural Environments for Aquatic Management Studies 
(STREAMS), a program that combines language arts instruction with math, science, and social 
studies under an environmental umbrella, and a call for more integration of EE. 

"Environmental education has been squeezed out of many classes," says Vicki Newberry, a 6th 
grade teacher in Kaunakakai, Hawaii. "It's a very small piece of the pie, [but] more funds are being 
diverted into math and science" because they are on state tests. This diversion frustrates Newberry 
and others, because studies show that when students are actively involved with environmental 
education, they frequently perform better on state tests. "In almost every event when numbers have 
been correlated, students who take environmental education tend to test better in science, reading, 
and social studies," says Kevin Coyle, president of the National Environmental Education & 
Training Foundation. "They tend to have higher attendance and fewer discipline problems as well."  
(Also cites SEER research.) 
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16. Howe, R.W. & Warren, C. (1989) Teaching Critical Thinking through Environmental 

Education. ERIC/SMEAC Environmental Education Digest No. 2 
Discussion of why environmental education is an important focus for critical thinking and an 
effective mechanism to enhance critical thinking.  Report states that environmental education 
provides a good mechanism for developing critical thinking skills by (1) providing topics and 
problems that cut across the school curriculum and can enhance the integration of knowledge, (2) 
providing real problems that can be studied or simulated, and (3) by providing topics and problems 
that can be adjusted to the developmental levels of students.. 

 
17. Kennedy, C. (1999). In the Cascade Reservoir Restoration Project Students Tackle Real-

World Problems. ENC Focus 6 (2), 18-25. Retrieved from 
http://courses.umass.edu/educ512f/Sept19Materials/classroominquiryexample.html 
This is a report is a case study of a high school-based, environmental curriculum. Cascade High 
School's advanced biology course has evolved into a two-year program. Students join the class as 
juniors and work on their specific projects through their senior year. Class periods are 95 minutes 
long, allowing complex labs to be run during class time. Field trips are taken for half days, full 
days, and weekends. “The success of the Cascade Reservoir Restoration Project is a testament to 
the impact a non-traditional teaching approach can have not only on the students involved but on 
the entire community and its natural environment.” 

 
18. Lieberman, G.A., & Hoody, L.L (1998). Closing the Achievement Gap: Using the Environment 

as an Integrating Context for Learning.  San Diego, CA: State Education and Environment 
Roundtable. Executive Summary retrieved from  http://www.seer.org/pages/GAP.html  (Full 
copy $21.17 from SEER) 
This report presents the results of an early, principally qualitative nationwide study of the results of 
Using the Environment as an Integrating Context for learning (EIC), a term coined by the State 
Education and Environment Roundtable.   Two subsequent quantitative studies involving these 
authors are included in the strongest research section of this report.    

This study looked at 40 schools using various EIC techniques for at least two years, with an  
average of around seven years of ongoing programs overall.  The research used site visits, 
interviews, and survey results to: 1) describe a range of successful EIC-based programs across the 
United States; 2) identify the major characteristics of successful EIC programs; and 3) analyze the 
implications of EIC-based education for student learning and instruction.  The evidence gathered 
from the study indicates that students learn more effectively within an environment-based context 
that uses the particular pedagogical approaches of EIC than within a traditional educational 
framework.  Participating schools also noted : 

• reduced discipline and classroom management problems; 
• increased engagement and enthusiasm for learning; and, 
• greater pride and ownership in accomplishments. 

Participants reported that EIC students also tended to read more, often beyond the requirements of 
their assignments. They retained more of what they learned and produced greater volumes of 
higher quality writing. They had more opportunities to apply mathematics and science in real-
world contexts and better understood the concepts of these subjects. 
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19. Loveland, E. (2003) Achieving Academic Goals through Place-Based Learning: Students in 

Five States Show How To Do It. Rural Roots, 4 (1)  6-11  
Reports on place-based learning efforts taking place in Alaska, Oregon, Colorado, Nebraska, and 
California.  Place-based education roots learning in real issues and needs and helps students 
become both academic achievers and good citizens. This article profiles programs in five states that 
are fostering academic achievement. Two of the profiles included environmental education. The 
Alaska Rural Systemic Initiative (AKRSI) links Alaska Native culture and indigenous knowledge 
with the formal educational system and develops specialized curricula to relate basic math and 
science concepts to the local environment. 8th grade scores on CAT-5 math tests for four years in 
schools using place-based learning showed a gain in scores over schools that do not. AKRSI 
districts now have 24.3 percent of students in the upper quartile on these math tests, less than one 
percent below the national average.  The Russian Mission School  is one school in AKRSI that 
dramatically improved test scores and student attendance and dropout rates after local subsistence 
activities and Native culture were tied to the curriculum. In Tillamook, Oregon, students worked 
with the Oregon Department of Forestry to survey the status of logged areas and to create an 
interpretive walkway featuring animal tracks in concrete. No achievement measures cited.   

 
 
20. Monroe, M. C., Randall, J. & Crisp, V, (2001) Improving Student Achievement with 

Environmental Education, Retrieved from http://edis.ifas.ufl.edu/BODY_FR114 
This document provides background and reports on EE in Florida in relation to academic 
achievement. 

 
 
21. National Environmental Education Advisory Council, (1996) Report Assessing 

Environmental Education in The United States and the Implementation of the National 
Environmental Education Act of 1990, EPA, Washington DC. Retrieved from 
www.epa.gov/enviroed/pdf/report.pdf 

Provides recommendations for implementing the National Environmental Education Act of 1990.  
“Many goals of the education reform movement emphasize the importance of strengthening core 
subjects such as math, science, and geography as well as teaching in an interdisciplinary manner across 
subject areas…Environmental education has tremendous potential for contributing to the goals of the 
education reform movement… In fact, a 1993 federal interagency report on environmental education 
and training, concluded that: 

“. . . infusing environmental education into all subject areas can lead to overall improvements in 
the educational system, including improvements in teaching the core subjects.”” p. 5 

 
 
22. National Environmental Education Advisory Council, (2005), Setting the Standard, 

Measuring Results, Celebrating Successes. A Report to Congress on the Status of 
Environmental Education in the United States,  Retrieved from 
http://www.epa.gov/enviroed/pdf/reporttocongress2005.pdf 

Reports on 15 years of progress in implementing the the National Environmental Education Act of 
1990 and further recommendations.  The Council is an 11-member citizen body with diverse 
representation from across the country. It provides EPA with recommendations for enhancing 
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environmental education in the Agency. In addition, the Council serves as a national voice for 
environmental education and helps to provide a strategic vision in support of institutionalizing the 
field. A Web site www.eelink.net has been established as a resource.  Their report states that: 

– A sustainable and rigorous process for reviewing the quality of environmental education 
materials is in development. (p.27) 

– “One of the most important ways to improve the quality of environmental education is with a 
body of empirical research that identifies strengths, weaknesses, and gaps in all aspects of the 
field. Investment in research is essential for showing the connection between environmental 
education and improved student achievement.” (p.29) 

– A significant body of research exists on various aspects of environmental education, including: 
The effectiveness of environmental education in improving student achievement and meeting 
education reform goals. The scope of this research, however, tends to be limited (particularly in 
terms of focus, methodology, geography, and populations), leaving gaps in what is truly known 
about the field. Comprehensive, long-term research initiatives are imperative to address these 
issues. (p.40) 

In addition to the National Network for Environmental Management Studies Fellowship Program, 
the Office of Environmental Education has funded many initiatives in support of research. In 
conjunction with the North American Association for Environmental Education and the National 
Environmental Education and Training Foundation, the Office of Environmental Education 
developed a national research agenda for environmental education in 1998. Leading practitioners, 
providers, policymakers, and researchers in environmental education came together to develop a 
research road map that could be used to further the field. These individuals identified six research 
areas as crucial to understanding and improving environmental education and environmental 
literacy, including: 
– What is the status of environmental literacy in the United States in terms of knowledge, 

attitudes, thinking skills, and behaviors across age groups and populations? 
– What impact does environmental educationin the United States have on improving student 

academic performance? 

The report lists action items related to measurement: 
– Support collaboration between the Office of Environmental Education and other evaluation 

leaders in the field to develop the measurement framework and guidelines. Conduct research on 
what to evaluate, how to evaluate, and which evaluation tools are most appropriate. 

– Ensure that the measurement framework and guidelines; existing, proven assessment tools; and 
new tools (as they are developed and tested) are accessible to users and easy to find. 

– Ensure that environmental education grants funded by the Office of Environmental Education 
include a strong evaluation component and an appropriate amount of funding to support project 
evaluation. 

 
 
23. National Environmental Education & Training Foundation (NEETF), (2000). Environment-

based Education: Creating High Performance Schools and Students. National Environmental 
Education & Training  Foundation, Washington, DC. Retrieved on 4/28/06 from  
http://www.neetf.org/pubs/NEETF8400.pdf  
Report provides recommendations to the Department of Education as well as case study reports on 
seven school-based EE programs, including some academic results.   
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24. North American Association for Environmental Education, & National Environmental 
Education & Training  Foundation. (2001). Using environment-based education to advance 
learning skills and character development.  Washington, DC: Author. Retrieved from 
http://www.neetf.org/pubs/EnviroEdReport.pdf 
Report argues that EE offers the ingredients of effective learning, builds character and prepares 
students to be employed and to act as leaders.  NAAEE accepts the definition of EE from the 
National Project for Excellence in Environmental Education. “Environmental education is a 
process that aims to develop an environmentally literate citizenry that can compete in our global 
economy; has the skills, knowledge, and inclinations to make well - informed choices; and 
exercises the rights and responsibilities of members of a community.” They reviewed research 
abstracts to see if EE supports and sustains American values and benefits American Youth. They 
concluded that the research on EE is does support American values. They feel the research is 
academically rigorous and pays off in higher test scores, citing six papers to support that assertion. 
Several of these were reports on school-based activities, not research reports. 

 

EBE Offers the Basic Ingredients of Effective Learning because it is Student-Directed, adapts to 
different learning styles, and the academic process is rigorous. “ It is well established that young 
people learn best when they develop their own paths of discovery. Most good environment-based 
programs use investigative approaches and student-directed learning. Several studies indicate that 
focusing on student needs empowers learners and leads to greater overall achievement levels and 
higher self-esteem. Rainer and Guyton (1999) confirm the premise that teachers who encourage 
students to make choices about their learning see a positive attitudinal influence.” (p. 8) 

 
25. Rasmussen, K., (2000). Environmental Education Evolves, Developing Citizens, Furthering 

Education Reform, Educational Update, Association for Supervision and Curriculum 
Development 42(1)  Retrieved from http://www.ascd.org/ed_topics/eu200001_rasmussen.html  
One important reason to teach about the environment in K–12 education is that "schools can create 
a scope and sequence," so children don't learn the same things about the rain forest in 1st, 2nd, and 
3rd grades, notes Rosalyn McKeown-Ice, director of the Center for Geography and Environmental 
Education at the University of Tennessee–Knoxville. 

Moreover, content and skills taught in environmental education often correlate to national and state 
standards, says Simmons. As a result, "adding environmental education doesn't add another layer to 
the curriculum; it becomes the common fabric that holds the curriculum together," states Donnan 
Stoicovy, principal of Park Forest Elementary School in State College, Pa. 

 
26. Shinn, G. C., Briers, G. E., Christiansen, J. E., Edwards, M. C., Harlin, J. F., Lawver, D. E., 

Lindner, J. R., Murphy, T. H., and Parr, B.A. (2003). Improving student achievement in 
mathematics: An important role for secondary agricultural education in the 21st Century. 
Unpublished manuscript. Texas A&M University. College Station, TX. Retrieved from 
http://www.teamaged.org/AgEdResearchWorkGroupMonographMathematics02Dec03.pdf. 

This study makes the case for agricultural education as a means of improving math instruction, 
citing supportive research on math education and environmental education. “Contextual 
relationships have the potential to strengthen linkages among the learning environments of school, 
home, and community and add meaning to mathematics for students. Taylor and Mulhall (1997) 
concluded that agriculture, as a contextual relationship, can act as a unifying theme for curricula 
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and can add meaning to what students learn. Ewen (2002) concluded that the question of how to 
motivate students in the classroom has become a leading concern for teachers of all disciplines. 
Student motivation and student management (Cawelti, 1999; Wong, 2003) are especially relevant 
to mathematics education in light of recurring questions about how to get more students interested 
and involved in learning. Lesh (1985) concluded that if students were provided with everyday 
situations for practicing and learning the important uses of mathematics, they would develop such 
skills as “making inferences, evaluating the reasonableness of results . . . [and] using references to 
‘look up’ what they need to know”” 

 
27. Volk, T. L., & Cheak, M., (2003) The Effects of an Environmental Education Program on 

Students, Parents, and Community. The Journal of Environmental Education  34 (4) 12-25  
 

28. Woodhouse, J. & Clifford, E. (2000). Place-Based Curriculum and Instruction: Outdoor and 
Environmental Education Approaches. ERIC Digest. Retrieved on 4/18/06 from 
http://www.ericdigests.org/2001-3/place.htm   
This is a discussion of the relationships among place-based education, outdoor education, and 
environmental education. 
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Appendix F:  Additional Information on People and Organizations 

PEOPLE 
 
Gabriele Phillips is a Senior Research Scientist with AIR in Palo Alto. In this role, she currently serves on the 
Statewide Data Collection and Evaluation of Proposition 10 Funded Programs team for First 5 California and 
the Evaluation of Family Literacy Programs for the LA Children and Families Commission. She recently began 
a project investigating the Impact of Outdoor Education on Sixth Grade Students in California for the California 
State Department of Education. Phone: (650) 843-8100 
 
Bora Simmon is the contact person for the The National Project for Excellence in Environmental Education at 
Northern Illinois University as well as the facilitator for the ASCD network on EE. E-mail: boras@niu.edu 
 
Troelstrup, Nels H., JR. - Ph.D. 
P.O. Box 2207B,  
Department of Biology & Microbiology  
South Dakota State University, Brookings, SD 57007  
E-mail: nels.troelstrup@sdstate.edu  
Office Phone: (605) 688-5503 
Field Station: (605) 832-2981  
3yr study on the effect of environmental awareness activities on student performance in 34 middle and high 
schools.  
 
Listing of researchers in outdoor ed. 
http://www.wilderdom.com/oe/doku.php?id=research:people 
 
 
ORGANIZATIONS 
 
ASCD Environmental Education Network 
 •  Promotes awareness and understanding of environmental education, while also playing an advocacy role in 

support of environmental education 
 •  Provides a forum for members to network and discuss issues related to environmental education 
Network Facilitator, Bora Simmon, E-mail: boras@niu.edu 
http://eelink.net/environmentaleducationnetwork.html 
 
The Association for Experiential Education (AEE) is a nonprofit, professional membership 
association dedicated to experiential education and the people who work in the various fields that use it. They 
publish the Journal of Experiential Education. 
 
GLOBE is an interagency program funded by the National Aeronautics and Space Administration (NASA) and 
the National Science Foundation (NSF), implemented through a cooperative agreement between NASA, the 
University Corporation for Atmospheric Research (UCAR) in Boulder, Colorado and Colorado State University. 
It is also a cooperative effort of schools in partnership with colleges and universities, state and local school 
systems, and non-government organizations. Internationally, GLOBE is a partnership between the United States 
and other countries. 31000 GLOBE-trained teachers from 17000 schools have contributed 14 million 
measurements to GLOBE. This has been made possible through the efforts of 109 participating countries and 
130 U.S. Partners  
Contact: 1-800-858-9947 help@globe.gov. 
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California Environmental Education Interagency Network (CEEIN)  
Consortium of environmental educators from California state agencies who supply environmental educational 
services, materials, and programs. http://www.calepa.ca.gov/education/CEEIN/ 
 
California Regional Environmental Education Community (CREEC) Network  
A statewide project, directed by California Department of Education (CDE), providing educators with high 
quality environmental education resources.. http://www.creec.org/ 
 
The Centre for Research in Education and the Environment (CREE) is part of the Curriculum and 
Pedagogy Research Group (CP), Department of Education, University of Bath. Publisher of Environmental 
Education Research. http://www.bath.ac.uk/cree/research.htm 
 
Environmental Protection Agency (EPA) - Office of Environmental Education 
The EPA Office of Environmental Education is advancing and supporting education efforts to develop an 
environmentally conscious and responsible public and inspiring personal responsibility in caring for the 
environment. 
http://www.epa.gov/enviroed/ 
 
EETAP - Environmental Education and Training Partnership  
EETAP is a national leader in the delivery of environmental education training for education professionals. 
EETAP is funded by the U.S. Environmental Protection Agency's Office of Environmental Education through a 
cooperative agreement with the University of Wisconsin-Stevens Point. Website includes guidelines for 
excellence in EE. 
http://eetap.org 
 
National Environmental Education and Training Foundation (NEETF)  
NEETF supports a wide array of EE efforts: research, conferences, training, communications, and programs for 
all ages. Challenge Grants focus on the areas of health, drinking water, business and educational excellence.  
http://www.neetf.org/ 
 
NEEAP - National Environmental Education Advancement Project  
Located at the University of Wisconsin-Stevens Point, NEEAP is a national organization which aids state and 
local environmental education leaders in promoting their environmental education efforts and develops 
informational resources for building state capacities for environmental education. The EE Advocate, NEEAP's 
newsletter, is available online. 
http://www.uwsp.edu/cnr/neeap/ 
 
North American Association for Environmental Education (NAAEE)  
"Established in 1971, NAAEE is a network of professionals and students working in the field of environmental 
education throughout North America and in over 55 countries around the world." It is host to the National 
Project for Excellence in Environmental Education, located at Northern Illinois University. 
http://www.naaee.org/ 
 
State Education & Environment Roundtable (SEER) 
http://www.seer.org/ 
SEER has state networks in California (27 schools), Florida (13 schools), Georgia (13 schools), Idaho (8 
schools), Iowa (17 schools),  Maryland (9 schools with CBF),  Minnesota (12 schools in cooperative effort with 
the Audubon Center of the North Woods),  Massachusetts (4 schools),  New Jersey (10 schools),  South 
Carolina (10 schools),  Texas (13 schools),  Washington (1 CSRD school).  in Iowa, beginning in 2006, SEER 
and the ISDE will be kicking off an evaluation and student assessment project that will evaluate the changes in 
student achievement and instructional practices that have resulted from this joint program. 
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Appendix G:  Educational Research and Evaluation Guidelines  
 

From H.R. 3801 - Education Science Reform Act of 2002 

The quality factors used in this study were drawn from the standards for evidence-based research listed 
in H.R. 3801, the Education Sciences Reform Act of 2002.   The definition of scientifically-based 
research standards and scientifically valid education evaluation from the Education Sciences Reform 
Act of 2002 are listed below.   The U.S. Department of Education, the Institute of Education Sciences, 
The National Center for Education Evaluation and Regional Assistance, and the National Science 
Foundation are all involved in efforts to clarify the role of evidence-based standards for research in 
education, particularly as those research standards are influenced by statistical methods and theory. In 
the United States, the concept of a gold standard for education research has been established and the 
potential impact of evidence-based research is global.    
 

 (18) SCIENTIFICALLY BASED RESEARCH STANDARDS.— 
(A) The term ‘‘scientifically based research standards’’ means research standards that— 

(i) apply rigorous, systematic, and objective methodology to obtain reliable and valid 
knowledge relevant to education activities and programs; and  

(ii) present findings and make claims that are appropriate to and supported by the methods 
that have been employed. 

(B) The term includes, appropriate to the research being conducted— 
(i) employing systematic, empirical methods that draw on observation or experiment; 
(ii) involving data analyses that are adequate to support the general findings; 
(iii) relying on measurements or observational methods that provide reliable data; 
(iv) making claims of causal relationships only in random assignment experiments or other 

designs (to the extent such designs substantially eliminate plausible competing 
explanations for the obtained results); 

(v) ensuring that studies and methods are presented in sufficient detail and clarity to allow 
for replication or, at a minimum, to offer the opportunity to build systematically on the 
findings of the research; 

(vi) obtaining acceptance by a peer-reviewed journal or approval by a panel of independent 
experts through a comparably rigorous, objective, and scientific review; and 

(vii) using research designs and methods appropriate to the research question posed. 
 
 

(19) SCIENTIFICALLY VALID EDUCATION EVALUATION.— 
The term ‘‘scientifically valid education evaluation’’ means an evaluation that— 

(A) adheres to the highest possible standards of quality with respect to research design and 
statistical analysis;  

(B) provides an adequate description of the programs evaluated and, to the extent possible, 
examines the relationship between program implementation and program impacts; 

(C) provides an analysis of the results achieved by the program with respect to its projected effects;  
(D) employs experimental designs using random assignment, when feasible, and other research 

methodologies that allow for the strongest possible causal inferences when random assignment 
is not feasible; and 

(E) may study program implementation through a combination of scientifically valid and reliable 
methods.
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5. Archie, M. (2003) Advancing Education Through Environmental Literacy, Association for 
Supervision and Curriculum Development, Retrieved on 4/14/06 from http://www.ascd.org under 
Books/Curriculum  

6. Armstrong, J. B., et. al., The impact of an environmental education program on knowledge and 
attitude. The Journal of Environmental Education  22(Summer) 36-40 

7. ASCD Forum On EE And School Reform, Edited Transcript (2002), Smithsonian Center for 
Education and Museum Studies, Washington, DC, Retrieved from 
http://eelink.net/ascd_forum_on_EE.pdf 

8. Astin, A. W., (1991) Assessment for Excellence: the Philosophy and Practice of Assessment and 
Evaluation in Higher Education. New York: American Council on Education, MacMillan Publishing 
Company  

9. Athman, J. & Monroe, M. (2004) The Effects of Environment-based Education on Students’ 
Achievement Motivation, Journal of Interpretation Research, 9(1) 9-25 



Environmental Education/Academic Achievement Report  
Bibliography 

Page 2 

10. Ballantyne, R., Packer, J, & Everett, M., (2005) Measuring Environmental Education Program and 
Learning in the Field: Using an Action Research Cycle to Develop a Tool for Use with Young 
Students, Australian Journal of Environmental Education, 21, p. 23-34.  

11. Barnett, M., Houle, M., Rosca, C., Strauss, E., Chavez, D. Lord, C. (2005) Improving Urban 
Youth’s Interest and Engagement through Field-Based Scientific Investigations, Lynch School of 
Education, Boston College. Retrieved from 
www2.bc.edu/~barnetge/urslg/papers/barnett_SSAM_UEFSP.pdf 

12. Barnett, M., Strauss, E., Rosca, C., Langford, H., Chavez, D., Deni, L., & Lord, C., (200?) 
Improving Urban Youth’s Interest and Engagement through Field-Based Scientific Investigations, 
Lynch School of Education, Boston, MA.  

13. Bartosh, O. (2003). Environmental Education: Improving Student Achievement, Unpublished 
Masters Thesis, The Evergreen State College, Olympia, WA. Retrieved on 5/13/06 from 
www.seer.org/pages/research/Bartosh2003.pdf 

14. Basile, C. G. (2000). Environmental Education as a Catalyst for Transfer of Learning in Young 
Children. Journal of Environmental Education. 32(1), 21-27. 

15. Beard, L. J., (1998) The relationship between outdoor classroom learning experiences and 
achievement and attitude of eighth grade students, Unpublished Doctoral Dissertation,  The 
University of Southern Mississippi 

16. Berry, S. J., Molnar, J., & LaPrade, J. (1998) Impacts of environmental education in the Flint 
Creek watershed, Highlights of Agricultural Research, 45(3). Retrieved from 
http://www.ag.auburn.edu/aaes/communications/highlights/fall98/flintcreek.html  

17. Bixler, R. D., et. al., Observed fears and discomforts among urban students on field trips to 
wildlands areas. The Journal of Environmental Education 26 (Fall) 24-33  

18. Blake, Anthony, (2004). Helping young children to see what is relevant and why: supporting 
cognitive change in earth science using analogy, International Journal of Science Education, 
26(15) 1855–1873   

19. Bogner, F. X. Empirical evaluation of an educational conservation programme introduced in Swiss 
secondary schools. International Journal of Science Education 21(11) 1169-85  

20. Bolstad, R., Cowie, B., and Eames, C. (2004) Environmental Education in New Zealand Schools: 
Research into Current Practice and Future Possibilities, Ministry of Education, New Zealand, 
Retrieved from http://www.minedu.govt.nz/index.cfm?layout=document&documentid=9102&data=l 

21. Boss, S. (2001) Schoolyard Science Takes Root, Northwest Teacher, NWRegional Educational 
Laboratory, (3)1. Retrieved on 4/14/06 from 
http://www.nwrel.org/msec/nwteacher/fall2001/schoolyard.html   

22. Bouillion, L. M. & Gomez, L. M. (2001) Connecting School and Community with Science Learning: 
Real World Problems and School-Community Partnerships as Contextual Scaffolds, Journal of 
Research in Science Teaching, 38(8) 878-898 

23. Bull, J. N., (1992). The effect of participation in an environmental action program on 
empowerment, interest and problem-solving skills of inner city, Unpublished Doctoral Dissertation,  
University of Michigan, Ann Arbor, Mich  (Environmental knowledge only.) 

 



Environmental Education/Academic Achievement Report  
Bibliography 

Page 3 

24. California Department of Education, Education and the Environment: Strategic Initiatives for 
Enhancing Education in California. Available from 
http://www.cde.ca.gov/re/pn/rc/ap/pubdisplay.aspx?ID=001571  

25. Chard, S. C., & Flockhart, M. E., (2002) Learning in the Park, Educational Leadership, 60(3) 53-
56.  Retrieved on 4/18/06 from http://www.ascd.org/ed_topics/el200211_chard.html 

26. Cheak, M., Hungerford, H., & Volk, T. (2002). Molokai: An investment in children, the community 
and the environment. Carbondaale, IL: Center for Instruction, Staff Development, and Evaluation.  

27. Clavijo, K. G. (2002) The impact of environmental education on sixth-grade students' science 
achievement, Unpublished Doctoral Dissertation, University of Louisville, KY 

28. Coyle, K. J. (2004) Understanding Environmental Literacy: What Ten Years of NEETF/Roper 
research and related studies tell us about how to achieve environmental literacy in America, 
National Environmental Education & Training Foundation, Washington, D.C. 

29. Cronin-Jones, L., (2000). The effectiveness of schoolyards as sites for elementary science 
instruction, School Science and Mathematics. Bowling Green: 100(4)  p. 203-212  

30. Culen, G. Volk, T. (2000). Effects of an Extended Case Study on Environmental Behavior and 
Associated Variables in Seventh- and Eight-Grade Students. Journal of Environmental Education, 
31(2), 9-15. 

31. Daas, P. M., (1999) Contemporary Environmental Issues: Creating Curricular Connections In K-12 
Education, Bulletin of Science, Technology & Society, 19(2) 147-154. Available from 
http://bst.sagepub.com/cgi/content/abstract/19/2/147    

32. Danforth, P. (2005). An evaluation of National Wildlife Federation’s Schoolyard Habitat Program in 
the Houston Independent School District. Unpublished Master’s Thesis, Texas State University, 
San Marcos, TX. Retrieved on 4/28/06 from 
http://www.peecworks.org/PEEC/PEEC_Research/S0083A79D 

33. Dillon, J., Morris, M. O’Donnell, L. Reid, A. Rickinson, M. & Scott, W., (2005). Engaging and 
learning with the outdoors - the final report of the outdoor classroom in a rural context action 
research project, National Foundation for Educational Research, Berkshire, UK, Retrieved from 
http://www.nfer.ac.uk/research-areas/pims-data/outlines/the-outdoor-classroom-in-a-rural-context-
action-research.cfm 

34. Dougherty, P. S. Reading (1992) The talking earth with middle school students: using literature to 
teach about national parks, geography, and the environment. The Social Studies, Washington, 
D.C., 83 (July/August) p. 172-5  

35. Duffin, M., & PEER Associates. (2005). Place-based Education and Academic Achievement. 
Retrieved from http://www.seer.org/pages/research.html#other  

36. Duffin, M., Powers, A., Tremblay, G., & PEER Associates, (2004). Place-based Education 
Evaluation Collaborative Report on Cross-Program Research & Other Program Evaluation 
Activities, 2003-2004.    

37. Dyment, J. (2005) Green School Grounds as Sites for Outdoor Learning: Barriers and  
Opportunities., International Research in Geographical and Environmental Education. 14(1) 28–
45. Retrieved on 4/18/06 from http://www.multilingual-
matters.net/irgee/014/0028/irgee0140028.pdf 



Environmental Education/Academic Achievement Report  
Bibliography 

Page 4 

38. Emekauwa, E. (2004). The Star with My Name: The Alaska Rural Systemic Initiative and the 
Impact of Place-Based Education on Native Student Achievement, Rural Trust White Paper, 
Retrieved on 4/28/06 from http://files.ruraledu.org/publications.html 

39. Emekauwa, E. (2004). They remember what they touch: The impact of place-based learning in 
East Feliciana Parish. Rural School and Community Trust. Washington, D.C.  Retrieved on 
4/28/06 from http://www.seer.org/pages/research/Emekauwa2004.pdf 

40. Environmental Education and Training Partnership (EETAP) (1999) Environmental Education: A 
Tool for Making Education Reform Work, North American Association for Environmental 
Education, Rock Spring,  

41. Environmental Education and Training Partnership (EETAP) (2004) How Environmental Education 
is Used in Schools, North American Association for Environmental Education, Rock Spring.  

42. Ernst, J., & Monroe, M., (2004) The effects of environment-based education on students' critical 
thinking skills and disposition toward critical thinking, Environmental Education Research, 10 (4) 
507-522 

43. Falco, Edward. (2004). Environment-Based Education: Improving Attitudes and Academics for 
Adolescents. South Carolina Department of Education. Columbia, SC. Retrieved on 4/15/06 from   
http://www.seer.org/pages/research/Southcarolinafalco2004.pdf 

44. Franklin, J., (2004). Planting the Seeds of Knowledge, How Environmental Literacy Helps 
Students Achieve, Curriculum Update, Association for Supervision and Curriculum Development, 
Retrieved on 4/18/06 from http://www.ascd.org/affiliates/articles/cu2004summer_franklin.html    

45. Gilbertson, K. L. (1991). Environmental literacy: Outdoor education training and its effect on 
knowledge and attitude toward the environment, Unpublished Doctoral Dissertation, The Ohio 
State University 

46. Glenn, J.L, (2000). Environment-based Education: Creating High Performance Schools and 
Students. National Environmental Education & Training  Foundation, Washington, DC. Retrieved 
from  http://www.neetf.org/pubs/NEETF8400.pdf   

47. Hart, P., & Nolan, K. (1999). A critical analysis of research in environmental education. Studies in 
Science Education, 34, 1-69. 

48. Hitz, W.H., Jr., (2000) The effect of teaching methodologies on student achievement in 
mathematics: The traditional classroom method and the agricultural and environmental education 
project-based experiential method. Unpublished doctoral dissertation, Pennsylvania State 
University. 

49. Howe, R.W. & Warren, C. (1989) Teaching Critical Thinking through Environmental Education. 
ERIC/SMEAC Environmental Education Digest No. 2   

50. Huffman, D., & Lawrenz, F. (2001). TIMSS and relationships between instruction and achievement 
in Minnesota science and mathematics classes. Proceedings of the National Science Council 
(Part D): Mathematics, Science and Technology Education, 11(3), p. 103-113 Retrieved from 
nr.stic.gov.tw/ejournal/proceedingD/v11n3/103-113.pdf 

51. Kearney, A. R. (1999). Teacher Perspectives on Environmental Education and School 
Improvement (Final Report). Seattle,WA: Research on People on Their Environments.  

 



Environmental Education/Academic Achievement Report  
Bibliography 

Page 5 

52. Kennedy, C. (1999). In the Cascade Reservoir Restoration Project Students Tackle Real-World 
Problems. ENC Focus 6 (2), 18-25. Retrieved from 
http://courses.umass.edu/educ512f/Sept19Materials/classroominquiryexample.html  

53. Khishfe, R., & Lederman, N. (2006) Teaching nature of science within a controversial topic: 
Integrated versus nonintegrated, Journal of Research in Science Teaching, 43(4) 395-418. 
Retrieved on 5/15/06 from http://www3.interscience.wiley.com/cgi-bin/jissue/112477974 

54. Klemmer, C. D., Waliczek, T. M., & Zajicek, J. M. (2005) Growing Minds: The Effect of a School 
Gardening Program on the Science Achievement of Elementary Students, HortTech, 15(3) p. 448-
452    

55. Knapp, D. (2000). The Thessaloniki Declaration: a wake-up call for environmental education?. The 
Journal of Environmental Education 31(3) 32-9  

56. Kuo, F. & Taylor, A. (2004) A Potential Natural Treatment for Attention-Deficit/Hyperactivity 
Disorder: Evidence From a National Study, American Journal of Public Health; 94,1580 - 1586. 

57. Leeming, F., Dwyer, W., Porter, B., & Cobern, M. (1993). Outcome research in environmental 
education: A critical review. Journal of Environmental Education, 24 (4), 8-21. 

58. Leeming, F. C., Porter, B. E.,  Dwyer, W. O., (1997). Effects of participation in class activities on 
children's environmental attitudes and knowledge. The Journal of Environmental Education, 28 
(Winter) 33-42   

59. Lieberman, G.A., & Hoody, L.L (1998). Closing the Achievement Gap: Using the Environment as 
an Integrating Context for Learning. San Diego, CA: State Education and Environment 
Roundtable. Retrieved on 4/28/06 from  http://www.seer.org/pages/GAP.html   

60. Lieberman, G.A., Hoody, L.L., & Lieberman, G.M. (2000). California student assessment project - 
The effects of environment-based education on student achievement. San Diego, CA: State 
Education and Environment Roundtable. Retrieved on 4/28/06 from www.seer.org/pages/csap.pdf 

61. Lieberman, G.A., Hoody, L.L., & Lieberman, G.M. (2005). California student assessment project – 
Phase Two -The effects of environment-based education on student achievement. San Diego, CA: 
State Education and Environment Roundtable. Retrieved on 4/28/06 from 
http://www.seer.org/pages/research/CSAPII2005.pdf  

62. Loveland, E. (2003) Achieving Academic Goals through Place-Based Learning: Students in Five 
States Show How To Do It. Rural Roots, 4 (1)  6-11. Retrieved on 6/28/06 from 
http://files.ruraledu.org/roots/rr401a.htm   

63. Marcinkowski, T., & Iozzi, L, (1994) Project Learning Tree National Field Study Executive 
Summary. Retrieved from http://www.plt.org/about/PLT%20Exec%20Summary.pdf,  

64. Marsden, W. E., (1997) Environmental Education: Historical Roots, Comparative Perspectives, 
and Current Issues in Britain and the United States, Journal of Curriculum and Supervision, 13(1), 
6-29.  Retrieved on 3/20/06 from http://www.ascd.org/ed_topics/jcs1997fall_marsden.html 

65. May, T.S. (2000) Elements of Success in Environmental Education through Practitioner Eyes, 
Journal of Environmental Education, 31(3) 4-11  

66. McCarthy, C. B. (2005) Effects of Thematic-Based, Hands-On Science Teaching versus a 
Textbook Approach for Students with Disabilities, Journal of Research in Science Teaching, 42(3) 
264-263 



Environmental Education/Academic Achievement Report  
Bibliography 

Page 6 

67. Middlestadt, S.E., R. Ledsky, & J. Sanchack. (1999). Elementary School Teachers? Beliefs about 
Teaching Environmental Education. Rock Spring, GA: North American Association for 
Environmental Education. 

68. Monroe, M. C., Randall, J. & Crisp, V, (2001) Improving Student Achievement with Environmental 
Education, University of Florida Extension. Retrieved on 4/18/06 from 
http://edis.ifas.ufl.edu/BODY_FR114   

69. National Environmental Education Advisory Council, (1996) Report Assessing Environmental 
Education in The United States and the Implementation of the National Environmental Education 
Act of 1990, EPA, Washington DC. Retrieved on 4/18/06 from 
www.epa.gov/enviroed/pdf/report.pdf  

70. National Environmental Education Advisory Council, (2005), Setting the Standard, Measuring 
Results, Celebrating Successes. A Report to Congress on the Status of Environmental Education 
in the United States,  Retrieved on 4/18/06  from 
http://www.epa.gov/enviroed/pdf/reporttocongress2005.pdf    

71. National Environmental Education & Training Foundation (NEETF), (2000). Environment-based 
Education: Creating High Performance Schools and Students. National Environmental Education 
& Training  Foundation, Washington, DC. Retrieved on 4/28/06 from  
http://www.neetf.org/pubs/NEETF8400.pdf  

72. Nava-Whitehead, S. (2002) The effect of the Nature's Classroom environmental education 
program on middle school student performance, Boston College, Unpublished doctoral 
dissertation. Available for $30 from http://wwwlib.umi.com/dissertations/fullcit/3066227 

73. Neill, J. T. & Richards, G. E., (1998). Does Outdoor Education Really Work? A Summary of recent 
meta-analyses, Australian Journal of Outdoor Education, 3(1) 1-9. Retrieved on 4/15/06 from 
http://www.wilderdom.com/pdf/Neill&Richards1998DoesOutdoorEducationReallyWork.pdf 

74. Neill, J. T. (2002) Meta-analytic Research on the Outcomes of Outdoor Education, Presented to 
the 6th Biennial Coalition for Education in the Outdoors Research Symposium, Retrieved from 
http://www.wilderdom.com/abstracts/Neill2002MetaanalyticOutcomesOutdoorEducation.htm  

75. North American Association for Environmental Education & National Environmental Education & 
Training  Foundation. (2001). Using environment-based education to advance learning skills and 
character development: A Report, Annotated Bibliography, and Research Guide  Washington, DC: 
Author. Retrieved on 4/18/06  from http://www.neetf.org/pubs/EnviroEdReport.pdf   

76. Ostlund, K. (1998) What the Research Says About Science Process Skills, Electronic Journal of 
Science Education, 2(4) Retrieved on 4/18/06  from 
http://unr.edu/homepage/jcannon/ejse/ostlund.html  

77. Pande, B. D., Karki, U., (1998). Primary School Student Achievement in Environmental Education. 
International Union for Conservation of Nature and Natural Resources, Rue Mauverney 28 Gland 
CH-1196 Switzerland.  

78. Parish, D, & Phillips, G. (2005) Effects of Outdoor Education Programs for Children in California, 
American Institutes for Research, Palo Alto, CA. Retrieved on 4/14/06 from 
www.air.org/news/documents/Outdoorschoolreport.pdf 

 



Environmental Education/Academic Achievement Report  
Bibliography 

Page 7 

79. Pine, J., Aschbacher, P., Roth, E., Jones, M., McPhee, C., Martin, C., Phelps, S., Kyle, T., & 
Foley, B., (2006) Fifth graders' science inquiry abilities: A comparative study of students in hands-
on and textbook curricula, Journal of Research in Science Teaching, 43(5) 467-484 Retrieved on 
5/15/06 from http://www3.interscience.wiley.com/cgi-bin/jhome/31817 

80. Powell, K., & Wells, M.,(2002) The effectiveness of three experiential teaching approaches on 
student science learning in fifth-grade public school classrooms. The Journal of Environmental 
Education, 33(2)33-8  Available from http://www.highbeam.com/. 

81. Powers, A. L. (2004). An evaluation of four place-based education programs.(Reports & 
Research). Journal of Environmental Education 35(4)17. 

82. Powers. A. & Duffin, M. (2003) An Evaluation of the Community-based School Environmental 
Education Project (CO-SEED) 2002-2003, Retrieved on 4/19/06 from 
http://www.peecworks.org/PEEC/PEEC_Reports/S0004B2DD-0004B2DE.1/02-03%20CO-
SEED%20Eval%20web.pdf 

83. Randall, J. M. (2001). Enhancing high school student writing skills with Florida biodiversity 
education. University of Florida, Gainesville, FL. Masters thesis. Retrieved on 4/28/06 from 
http://purl.fcla.edu/fcla/etd/ank7125 

84. Rasmussen, K., (2000). Environmental Education Evolves, Developing Citizens, Furthering 
Education Reform, Educational Update, Association for Supervision and Curriculum Development 
42(1)  Retrieved on 4/18/06 from http://www.ascd.org/ed_topics/eu200001_rasmussen.html 

85. Rickinson, M., Dillon, J., Teamey, K., Morris, M., Choi M.Y., Sanders, D., & Benefield, P. (2004). A 
Review of Research on Outdoor Learning. London: National Foundation for Educational Research 
and King’s College London. Summary retrieved on 4/16/06 from www.field-studies-
council.org/documents/ general/NFER/NFER%20Exec%20Summary.pdf 

86. Ross, D. & Frey, N. (2002) In a spring garden: literacy and science bloom in second grade. 
Reading Improvement 39(4):164.  

87. Scott, W., & Reid, A. (2003) Growing Schools- The Innovation Fund Project (2002-2003): an 
external evaluation, Council for Environmental Education, University of Bath. 

88. Scott, W., & Reid, A. (1998). The revisioning of environmental education: a critical analysis of 
recent policy shifts in England and Wales. Educational Review, Abingdon, England. 50(3) 213-23  

89. Seever, Margaret (1991) Trailwoods Environmental Science Magnet School Formative Evaluation, 
Kansas City School District, MO.  

90. Shinn, G. C., Briers, G. E., Christiansen, J. E., Edwards, M. C., Harlin, J. F., Lawver, D. E., 
Lindner, J. R., Murphy, T. H., & Parr, B.A. (2003). Improving student achievement in mathematics: 
An important role for secondary agricultural education in the 21st Century. Unpublished 
manuscript. Texas A&M University. College Station, TX. Retrieved on 4/18/06 from 
http://www.teamaged.org/AgEdResearchWorkGroupMonographMathematics02Dec03.pdf. 

91. Sterbinsky, A., (2002) Rocky Mountain School of Expeditionary Learning Evaluation Report, 
Center for Research in Educational Policy, The University of Memphis. Retrieved on 4/14/06 from 
http://www.elob.org/results/evaluation.html     

92. Volk, T. L., & Cheak, M., (2003) The Effects of an Environmental Education Program on Students, 
Parents, and Community. The Journal of Environmental Education  34 (4) 12-25  



Environmental Education/Academic Achievement Report  
Bibliography 

Page 8 

93. Volk, T. & McBeth, B. (1997) Environmental Literacy in the United States. North American 
Association for Environmental Education, Rock Spring, GA 

94. Von Secker, Clare. (2004). Bay Schools Project: Year Three Summative Evaluation. Chesapeake 
Bay Foundation. Annapolis, MD. Retrieved from 
www.seer.org/pages/research/BaySchools2004.pdf 

95. Williamson, R. & Smoak, E., (1999) Creating a Down-to-Earth Approach To Teaching Science, 
Math and Technology, Journal of Extension; 37(3). Retrieved from 
http://joe.org/joe/1999june/iw3.html 

96. Wilson, J. R. & Monroe, M, C., (2005)  Biodiversity Curriculum that Supports Education Reform, 
Applied Environmental Education and Communication. 4, 125-138  

97. Wilson, R. A., & Smith. J., Environmental education and the education literature. The Journal of 
Environmental Education v. 27 (Winter 1996)  40-2 

98. Woodhouse, J. & Clifford, E. (2000). Place-Based Curriculum and Instruction: Outdoor and 
Environmental Education Approaches. ERIC Digest. Retrieved on 4/18/06 from 
http://www.ericdigests.org/2001-3/place.htm   

99. Zwick, T. T. & Miller, K. W., (1996) A Comparison of Integrated Outdoor Education Activities and 
Traditional Science Learning with American Indian Students, Journal of American Indian 
Education, 35(2) Retrieved on 4/28/06 from http://jaie.asu.edu/v35/V35S2com.htm 

 
 


