3. Factorsinfluencing student achievement

Improvement of student achievement has always been one of the main goals obreducat
In past decades researchers and educators have conductedudeasyasd experiments
to determine the factors that affect (positively or negativ@iylent achievement. Many
factors have been identified and the relationship between them yiscoemplex and
dynamic. Some researchers believe that student characsgribtir living and learning
environments and instruction activities contribute to student achievgiiense 2002,
etc.). NEETF (2000) divides factors that influence learning outcomes into fegocees:

1. external (such as gender, race, parents’ educational background, etc.),

2. internal,

3. social,

4. curricular and

5. administrative.
Table 4 summarizes the findings of Brown (1999), Gasebral. (1999), Harris and
Mercier (2000), Hitz and Scanlon (2001), House (2002), Howley (1989), Hatlaly
(2000), Klavas (1994), Klein and Merritt (1994), Kozieff al. (2000/2001), Lieberman
and Hoody (1998), Lord (1999), NEETF (2000), NAAEE & NEETF (2001),
Papanastasiou (2002), Patrick (1991), Peterson (1989), Rainer and Guyton (1999),
Schacter (1999), Thomast al. (2000) and others. The table presents factors listed in
NEETF’s report as a basis (NEETF 2000), with additional faacteeationed in other

research.
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Table 4. Summary of factors that influence achievement

Positively Negatively
External « Male gender; « Female gender;
« Member of Caucasian race; Asiane Member of minority race;
immigrant; < Under- or uneducated parents;
» Average or above-average income;| e« Poverty;
* High expectations of teachers apde Tracking/ability group  (divide
parents students by their abilities
« Parent education « Unsafe neighborhood
» Good, safe neighborhood « Large school size
« Reinforcement « More TV viewing
- Small school size
» Less TV viewing
« ‘“maintstreaming”  students, i.e.
putting students with different
abilities together
Internal e Motivation * Motivation (lack)
» Self-reflection
Social » Ability to connect with teacher and « Poor or remote relationship with
fellow students (smaller learning teacher (larger or “anonymous
communities) learning communities)
Curricular * Matching teaching style to learnirjg « Using same teaching style for &

style;
Engaging material, engaged teach
and learners;
Student choice in curriculum;
Collaborative/cooperative learning;
Participation in group discussions
school and home;
Peer interaction;
Demanding subject matter;
Problem-based learning;
Issue-based and/or project based r
world instructional activities;

Teaching for connections

Using environment as an integrat

students;

Unengaged teachers
Teacher-centered curriculum;
Irrelevant curriculum
Traditional teaching methods such|as
lectures

Subject matter that is too easy
Lack of resources

Less time spent on homework
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context

Parents and community involveme
in educational process

Use of technology and other multip
resources, computer-bas
instructions

Active learning

Authentic assessment
Student-centered curriculum
Constructivist teaching approach
Integrated curriculum
Much time spent on homewor

assignment

le

Administrative

Common vision

Implementation of comprehensi
reform programs

Teacher empowerment

Access to assistance, in-servi
training, and resources

Continuous quality improvement
teaching and learning

Good supportive school climate

e e

of

Lack of focus;

Lack of administrative support g

=

attention to enhancing teacher

guality/competence

Patrick (1991) found that “achievement has been associated witlolkineirig

factors: high educational attainment of parents, a home environmerdg védagling and

discussions of ideas are valued, limited television, significant amaidiritme spent on

homework assignments, and stable family structure” (p.2). The ab#lmves that

student achievement is positively influenced by

challenging subject matter;

in-depth investigations of topics;
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» discovery of alternative solutions to the problems;

» active learning and thinking;

e multiple resources and media for teaching and learning;

» use of technology;

* high expectation of student performance;

» asafe school climate; and

» authentic on-going assessment.
Many other researchers also believe that students learn itest they have an
opportunity to discover and investigate (House 2002; NAAEE & NEETF 20@FDBV
1999, etc.) as well as to make connections between their studiesaatte régkrynock
and Robb 1999).

Klavas (1994), Thomast al. (2000) and others found that students show better
achievement when teachers take into account students’ varied leatyiag. When
teachers offer varied learning environments, students are more tedtivderested and
engaged. Rainer and Guyton (1999) found that students have better atbiudess
learning when they have an opportunity to make their own choices.pposite results
are reported by Gartoat al. (1999) who analyzed the learning style of 187 science
students and 4 instructors and came to conclusion that there was no significaati@orrel
between student achievement and learning style.

Many authors name technology and media as a promising tool for imgrovi
student learning. Schacter (1999) conducted a meta-analysis of itiegekterature

focused on the relationship between student achievement and technology thee i
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classroom. According to his findings, students in technology-rich envewotsithave
shown increased achievement in all subject areas.

Almost all research names socio-economic status as one eictbesfthat affects
student learning (Howley 1989; Howley al2000; House 2002). Students learn better if
they are from above-average or average income family, withedetated parents who
participate in the schools’ education process and encourage chitdtearn. When
parents are involved in their children’s education, children have betidegyand test
scores, better attitudes and behavior (Brown 1999; Peterson 1989, etdditionaas
argued by Harris and Mercier (2000), student achievement in schaféédsed not only
by the family environment but also by the neighborhood where the studesit 8afe
neighborhoods that value education and participate in school events andspcaject
provide additional reinforcement for students.

According to the literature, the method of instruction also affgcigent learning.
Hitz and Scanlon (2001) state that students who attended traditiachktecentered
classes show better results immediately after the programevés, students who were
taught using project-based methods had a greater level of retantdoan ability to use
received knowledge and skills over time. Similar opinions wereesspd by Lord
(1999) and Klein and Merritt (1994), who believe that constructivishiegapproach
leads to improved student achievement because it develops crihio#@ing,

interpretation and analytical skills.
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Figure 11. Model of mathematics achievement process (adaptedPapanastasiou
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An interesting model has been developed by Papanastasiou (2002) who has
studied achievement in mathematics and factors that affedtigure 11 presents the
factors influencing learning outcomes in math and the relationbefpgeen them. The
author found that although attitudes toward the subject, students’ behigfseaching
methods can affect achievement, their impact is not staligtgignificant. On the other
hand, family educational background is a very important factor. Ittafsatool climate,
socio-economic status, attitudes toward the subject and learningaragjeand students’
beliefs. Teachers’, friends’ and parents’ reinforcement haseatdmpact on students’

beliefs, teaching environment and attitudes towards the subjecive A&an see from the
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model, the relationships between the components are numerous and diverdg.
supports our assumption that there are many factors that carbateto an increase in
student achievement. Although the model initially was developed to study achigveme
mathematics, | believe that the same factors affect student achieverathdr subjects.
According to many studies, one of the factors influencing studémnd\ament is
curriculum integration, which is seen as a promising way fachters and students to
make the “connections between and among the key ideas of the vadademic
disciplines” (Ellis and Stuen 1998, p. 3). According to the authors, agrated
curriculum creates the “opportunity to explore the relationships seape to the
development of deeper, fuller understanding of content” whereas #altiomal
curriculum “keeps academic subjects apart from one another”).(@n3the other hand,
Lake (1994) analyzed the available research and concluded that weze “no
detrimental effects on learning when students are involved in agratge curriculum”
(p. 7). However, because of the limited number of research on thettepiguthors did
not make a conclusion about regarding the benefits of curriculunratitay As stated
by Wineburg and Grossman (2000), there is no evidence that studentsdisdipénary
programs achieve higher results compared to students in traditiogedums. According
to the authors, it is not because of lack of data on student achi@vieatébecause “the
existing literature on this topic is almost entirely computisé idealized descriptions of
programs and how to put them in place, and almost entirely devoidsofiteons of
what actually happens when theory meets school practice” (WinemargGrossman

2000, p. 9). Thus, although it is possible that integrated learning emathing can
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positively affect student achievement, it is necessary to takeaccount that there is not
enough supporting evidence in research literature at this point.

Overall, it can be stated that an environment-based approach tontgand
learning described in the previous chapter can provide opportunitiesnialtaneous
development of many factors described above and shown in Table 2 (abpveyides
engaging material, problem-, project- and issue-based actiatidsopportunities for
investigation, collaboration and participation. It develops connections betfaets,
knowledge and subjects and allows taking into account diverse studenhdestyles,
abilities and interests. However, although there are sevediés and reports that state
that environment-based education improves academic achievement, morelwmmiwe

guantitative and qualitative studies are needed.
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5. Results of theresear ch

This chapter will present the results of several statisigsts which were used to analyze

the research data. It gives the comparison of descriptive is&fist two groups of the

study, the results of the paired sample t-tests, and thetsresuldiscriminant and

longitudinal analyses. The second part of the chapter preserasahgsis of the data

received through the electronic survey.

5.1. Descriptive statistics: results

As mentioned above, in the research | compared two groups of schgotaipaof EE

schools and a group of comparison (non-EE) schools. For each EE scloogbaison

school with similar demographic and geographic parameters wagiaterix variables

were used in the analysis:

WASL_M — mean percentage of students who meet standards in math on the
WASL;

WALS_R - mean percentage of students who meet standards in readimgg on
WASL,;

WASL_W - mean percentage of students who meet standards in woiting

the WASL,;

WASL_L - mean percentage of students who meet standards mrgsten

the WASL;

IT_R - mean percentage of students who were above fAe&@entile in

reading on the ITBS; and
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 IT_M - mean percentage of students who were above tﬁepé@:entile in
math on the ITBS.
According to the descriptive statistics presented in Table BcB&ols had higher
means for all six variables. The variances for EE schools were consistegdythan the
variances for comparison schools. Using a 95% confidence intancalnd the

proportions, the overlapping confidence bands ranged from 0.47 to 2.01 percent.

Table 7. Descriptive statistics for six variables (WASL_M, WAR, WASL W, and

WASL L, IT_R and IT_M) for two populations (EE and comparison schools)

ISTATUS Statistic | Std. Error]
WASL_M comparison Mean 41.070 1.0360
95% Confidence Interval for Mean | Lower Bound 39.030
Upper Bound | 43.110

\Variance 288.705

Std. Deviation 16.9913

Minimum 5.9

Maximum 82.8

Interquartile Range 26.450

Skewness -.045 149
EE Mean 44,636 1.2237

95% Confidence Interval for Mean Lower Bound 42.227
Upper Bound | 47.046

\Variance 410.304

Std. Deviation 20.2560

Minimum 1.7

Maximum 92.8

Interquartile Range 27.950

Skewness .099 147
WASL_R comparison [Mean 61.151 1.0139

95% Confidence Interval for Mean Lower Bound 59.155
Upper Bound | 63.147

\Variance 276.521

Std. Deviation 16.6289

Minimum 14.3

Maximum 90.9

Interquartile Range 24.300

Skewness -.500 .149
EE Mean 63.301 1.0984

95% Confidence Interval for Mean | Lower Bound 61.139
Upper Bound | 65.464

\Variance 330.577
Std. Deviation 18.1818
Minimum 10.3
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Maximum 97.9
Interquartile Range 26.225
Skewness - 477 147
WASL_W comparison Mean 43.704 .9496
95% Confidence Interval for Mean | Lower Bound 41.834
Upper Bound | 45.574
\Variance 242.590
Std. Deviation 15.5753
Minimum 8.8
Maximum 81.7
Interquartile Range 24.200
Skewness .026 149
EE Mean 47.133 1.0306
95% Confidence Interval for Mean | Lower Bound 45.104
Upper Bound | 49.162
\Variance 291.023
Std. Deviation 17.0594
Minimum 6.2
Maximum 80.7
Interquartile Range 23.800
Skewness -.287 147
WASL_L comparison [Mean 75.158 .7855
95% Confidence Interval for Mean | Lower Bound 73.611
Upper Bound | 76.705
\Variance 165.985
Std. Deviation 12.8835
Minimum 25.0
Maximum 97.7
Interquartile Range 15.900
Skewness -.904 .149
EE Mean 76.497 .8198
95% Confidence Interval for Mean | Lower Bound 74.883
Upper Bound | 78.111
\Variance 184.141
Std. Deviation 13.5699
Minimum 20.7
Maximum 100.0
Interquartile Range 15.950
Skewness -1.158 147
IT_R comparison Mean 60.72 941
95% Confidence Interval for Mean | Lower Bound 58.87
Upper Bound | 62.58
\Variance 238.237
Std. Deviation 15.435
Minimum 14
Maximum 95
Interquartile Range 21.00
Skewness -.633 .149
EE Mean 63.16 .894
95% Confidence Interval for Mean | Lower Bound 61.40
Upper Bound | 64.93
\Variance 219.215
Std. Deviation 14.806
Minimum 18
Maximum 95
Interquartile Range 18.25
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Skewness -.557 147
IT_M comparison Mean 63.49 .878
95% Confidence Interval for Mean | Lower Bound 61.76
Upper Bound | 65.22
\Variance 207.415
Std. Deviation 14.402
Minimum 19
Maximum 94
Interquartile Range 21.00
Skewness -.349 .149
EE Mean 65.75 .950
95% Confidence Interval for Mean | Lower Bound 63.88
Upper Bound | 67.62
\Variance 247.090
Std. Deviation 15.719
Minimum 21
Maximum 97
Interquartile Range 23.00
Skewness -.425 147

Figure 18 below presents the comparison of average percenfagedents who meet or

exceed standards on WASL and ITBS tests for EE and comparison .ghauipslicated

on the chart, the average percentages of students who meetdgamd#ne standardized

test are higher for EE schools on all six variables.

Figure 18. Comparison of average percentages of students who meatistamdd/ASL

and ITBS for EE and comparison schools
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After analyzing boxplots for six variables (Fig. 19) we caatesthat the range,
median, and quartiles are higher for the EE schools group forpaost However, the
interquartile range, which shows the spread of 50% of the observasidngher for EE
schools in WASL_M(ath)and WASL_R(eading), WASL _L(istening) an@d_M(ath),

whereas for the rest of variables it is higher for comparison schools.

Figure 19 (a-f). Boxplots of six variables (six pairs) for two populations: EE schadl

comparison schools.
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e. ITBS reading f. ITBS math
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Overall, on the WASL tests 50 EE schools bitterin math, 51- in reading, 56 —
in writing, and 46 EE schools did better in listening. On the ITBS #&sand 44 schools
did better in math and reading respectively. In general, in 73 paif Gut EE schools

had higher scores @t least one subject.

5.2. Paired samplet-test results

According to a Paired Samples T-Test (alpha equal to 0.01, 0.05 pth& Wifference
between the means of the percentages is significant feixalhriables. Table 8 presents
the results of the paired sample t-test. The last column italte shows significance or
p-value. Because | was interested in whether EE schoolshighe results compared to
comparison schools, | used a one-tailed p-value, (which is equabttaited p-value
divided by 2). To conclude, the descriptive statistics and t-tiest ate to state that there

is a significant difference in math, reading, writing, and listening on the WASL tests and
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in math and reading on ITBS testgth EE schools performing better than non-EE

comparison schoolsin all tests.

Table 8. Results of Paired Samples Test for six pairs of two populations

Paired Differences
95% Confidenc of Sig_ 2
Std.  |Std. Errof Interval of the tailed)

Mean Deviationl Mean Difference
Lower | Upper

Pair1 EE_WM - NE_WM (math) | 4.2894.8325 |.7974 | 2.721| 5.858 5.318@5 |.000
Pair2 EE_WR -NE_WR (reading) 2.842.6229 |.6786 | 1.509| 4.179| 4.1825 |.000
Pair3 EE_WW - NE_WW (writing) 4.2244.3627 |.7721 | 2.705| 5.742| 5.43@5 |.000
Pair4 EE_WL - NE_WL (listening) 1.7911.0472 |.5939 | .623 | 2.959| 3.0885 |.003
Pair5 EE_ITR-NE_ITR (reading)) 2.23 11.358| .691 [87 . [3.59 |[3.22(269 |.001
Pair 6 EE_ITM-NE_ITM (math) | 2.04] 12.863 | .783 50 3.58 |2.607269 |.010

5.3. Discriminant analysisresults

As mentioned above, discriminant analysis is a statisticdintque that determines
which variables discriminate between two or more groups (Klecka 19&®le 9
presents structural coefficients which show correlations detwdiscriminant variables

and standardized canonical discriminant function.

Table 9. Structure Matrix

Variable Function (1)
WASL_ writing 0.870
WASL_math 0.791

ITBS reading 0.669
ITBS math 0.612
WASL reading 0.512
WASL _listening 0.444

a. this variable not used in the analysis
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According to the test, the highest coefficient was WASLtimgj followed by
WASL_math, ITBS_reading and WASL_reading. WASL _listening and ITB$h rdal
not have significant correlation with discriminant function. Thus, theabkes that were
most useful in discriminating between EE and comparison schoolsM&®: -math and

WASL_ writing.

5.4. Results of longitudinal analysis

Longitudinal analysis showed that EE schools had higher mean pgesmfastudents

who met standards on the WASL and who were above average on the ITBS for the period
of 1997-2002. Figure 20 (a-f) presents the results of the longitudingisanahithough

EE schools had higher mean percentages of students who meet stafdartistests,

the overall patterns of changes in the performances over tinsenatar for both groups

of schools. This result indicates that there are likely to berdactors that affect both

EE and comparison schools. According to the survey results, one such isather
changes in the test itself, which over recent years has bdessstressful and more age-
appropriate. Another factor is the change in state educationalgsofad regulations,
which affect all schools in the state. And finally, increadisacher skills in preparing

students to take these tests could also affect test results.
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Figure 20 (a-f). Comparison of the mean percentages of studeatmeet standards in
math, reading, listening and writing on the WASL and in math andngaxh the ITBS

for two groups of schools
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5.5. Survey results

As described above, in order to discover more about the teaching andhdearni
environments (which form the “environment” component of the Austin’s madahe

EE and comparison schools, an electronic survey was developed.gduhbleshed on the
Internet and the invitations were sent to teachers and adntioistcd the participating
schools. Overall, 113 responses were received, out of which 71 respondenfiomes3

EE schools and 42 respondents from 31 comparison schools. As seen f@figtres,
69% of the 77 EE schools contacted completed the survey compared to onby #0686

EE schools. Overall, 84 respondents were teachers, 19 responseseseered from

school administrators and 10 — from other school staff such as educational asgtant

5.5.1. Usage of natural areas and links to outdoorsand community

One of the survey questions asked respondents to evaluate how oftenaratasalere
used in the learning process. The respondents were asked to $edptioak that can
describe their schools’ links to outdoors. Figure 21 presents the ceorpafi usage of
natural areas in EE and comparison schools. As reported by the resisoR9.7 % of
EE schools used natural areas in their curriculum on a regudisr theoughout the year.
Only 13.8% of comparison schools used natural areas in their learoicesprregularly.
About 40% of EE schools and about 35% of comparison schools use natural areas

seasonally (at least 3-4 times a year). And finally, 20.88pondents from EE schools
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and 13.8% respondents from comparison schools reported that their schanltdoses

for a few concentrated days.

Figure 21. Reported frequency of usage of natural areas in the learning process
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Question 2 asked respondents to evaluate the curriculum links to outddors a

community. Respondents chose all answers that applied to their scHdoig(frigure

22). About 30% of EE participants claimed that teachers in thewots adapted
curriculum based on students’ interests and involved contributions from the
outdoors/community, which included the natural environment/community atgeadk

level. The same option was selected only by 13.8% of respondentscénmparison
schools. About 50% and 17% of respondents from EE and comparison school
respectively believed that in their schools, teams of teachsigneéd the curriculum to

link students to outdoors/community. At the same time about 60% of respofrdemts
both groups thought that individual teachers in their school buildings desigeed

curriculum which focused on specific natural areas or the comynforitimited time.
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And finally, 50% of EE respondents and 41.4% of respondents from coorpadkools

claimed that teachers provided stand-alone activities using natural area

Figure 22. Reporteduariculum links to outdoors and community for EE and comparison

schools
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5.5.2. Teaching, assessment and lear ning practices

Describing teaching practices related to EE, 14.4% respondemsHE schools and
3.4% respondents from comparison schools claimed that teachers sctioets worked
togetherconsistently and frequentlp design and facilitate EE workshops and projects.
In addition, 34.4% and 34.5% of participants from EE and comparison schools
respectively stated that teacheyscasionallyworked together in EE workshops and
projects. Twenty six percent of EE respondents and 31% of responaamtsoimparison
schools reported that in their school buildings teachers worked toga#itefor one

integrated EE unit or field trip each year. Sixty nine peresat 58.6% of respondents
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from EE and comparison schools respectively claimed that teasbekedindividually
to provide activities using natural areas on the school site tieimearby community.
Figure 23 presents the comparison of different teaching eeactirelated to

environmental education existing in EE and comparison schools.

Figure 23. Reported teaching practices related to EE
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Describing the style of student learning that is most widegd by teachers in the
classrooms, 62.5% respondents and 69% of respondents from EE and comparison schools
respectively claimed that in their schools students usually warkegoups on class
projects that looked at different ways to solve problems. However, 1888%E
participants compared to only 3.4% of respondents from comparison sctatets that
students had an opportunity to make oral presentations on what theeyehaved. Ten
percent (EE) and 13.8% (comparison) of respondents believed thakimsthool

buildings students generally worked by themselves on projects. In af.&& schools
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students focused on learning facts from EE-based activities cedhpar 10.3% of
comparison schools. None of the EE schools used textbooks as the only aource
information compared to 3.4% of comparison schools in which students leaingd us

textbooks provided.

Figure 24. Reported approaches for student learning that are noedy wised by

teachers in the classrooms of EE and comparison schools
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In question 5 respondents were asked to select all types cfsieesd, which
teachers used in their classrooms. Figure 25 compares theofypssessment used by
teachers in EE and comparison schools. Eighty three percent of resisofrden EE
schools and 89.97% of respondents from comparison schools reported that in their
schools students frequently were assessed through performancestsprdiscussions
and presentations. Also 42.2% of EE participants and 41.4% of respondents from
comparison schools claimed that students assessed their own work|faeflected on

their learning. According to the survey, in EE schools students a&sessed on what
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they learn in integrated Environmental Education activities moen dftan in non-EE
schools (43.8% and 27.6% respectively). Twenty percent of EE respoadeni®.3%
respondents from comparison schools believed that in their school buildimgany
cases students were assessed through subject area tests mhlyin&ly, 35.9%
respondents from EE schools and 31% of respondents from comparison sepoudesr
that in their schools students were also tested on material edover classroom

lecture/discussion and assigned reading and homework.

Figure 25. Reported types of assessment used by teachers in EE and comgariden s
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In question 6 participants were asked to identify all types ofatdarithat were
used in their schools. The results are presented in Figure 26. liglgivty three percent
of EE respondents and 92.9% respondents from comparison schools statidmbithat
schools implement traditional curricula. Also along with traditiggragrams, 55.6% and
57.1% of respondents from both EE and comparison schools respectivelydctaehe

there were integrated curricula in their schools. In addition, 49.2p&artitipants from
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EE schools and 39.3% from comparison schools reported the usage of gifjehn® in
their schools. Although both EE and comparison schools reported thenegisté
integrated programs in their schools buildings, the number and subbjegsated are
different. Comparison schools mostly integrate two or more traditguigects together
(such as math, science, history or language arts). On themgoriE schools reported

integrating environmental units and themes into other subjects.

Figure 26. Reported types of the curriculum in EE and comparison schools
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As seen from Figure 27, the patterns of participation in regiemahts and
festivals are very similar for both EE and comparison schoolgaDVvé6.5% and 35.7%
of respondents from EE and comparison schools respectively reportedeinatchools

participated in regional events, festivals and competitions.
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Figure 27. Reported participation in regional events and festmalsE and comparison

schools
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5.5.3. Staff educational background and professional training

According to survey, the average percentages of teaching and stdativie staff who
have Master’'s degree are 53% and 50.8% for EE and comparison sclspeldively,
ranging from 10% to 90% for EE schools and from 33% and to 75% for cismpa
schools. The percentage of school staff with PhD degrees varie$ timd0 for both EE
and comparison schools. The average percentage of staff who havagesartificates
is 93% for EE and 100% for comparison schools. However, not every respondent
answered these questions. Some of the respondents did not have enoughiamformat
about amount and types of degrees the staff in their schools have.

Overall, the number of years of teaching experience of the respsndais
from 1 to 36 years with an average of 15 years for EE schools, @nd2fto 33 years

with an average of 14 years for comparison schools.
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Figure 28 presents the comparison of responses about the typegssinass-
reform training or professional development courses the respondemideatt Besides
the courses mentioned in the figure, some respondents attendedranaing as
Technology, Curriculum and Development, Multiple Intelligences, WASL ngg¢ori

Integrating Technology into Curriculurand so on.

Figure 28. Reported types of assessment reform training or gicofak development

courses the respondents attended

90+
80
70
60 OEE
50+ B Comparison
40
30
20
10+

% of respondents

N/A  Assessmentinstructionallhinking Learning  Other
Strategies  skills styles

Although the number of respondents who participated in assessment-refo
training or professional development courses is higher for compassbools, the
pattern of participation in environmental educational courses andingavaries
significantly (Fig.29). The most attended course is Projeatrieg Tree, followed by

Project WILD and Project WET. Among other EE courses and trairesgondents
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namedForest of WA, Globe, Washington Science Teachers Association’s Pathways,

Woodland Park Zoo workshops, Nooksack Salmon Project, Kitsap Water Wagtbers

Figure 29. Reported types of environmental educational courses and trainindsdtig

the participants
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As for the school buildings in general, the average percentageaobirtgastaff
who participated in environmental education courses and trainifggiser for EE
schools (28% and 11% for EE and comparison schools respectively). Otiéndrand,
the percentage of teaching staff who attend assessment-tefonmgs or professional
development courses are relatively similar for both groups of scl@f##s and 70% for

EE and comparison schools respectively).

100



5.5.4. Attitudestoward environmental education

Question 23 asked participants to rate the value of environmental edubased on
their experience. The suggested answers were “no value”, \ldtlee”, “valuable” or
“extremely valuable” (on the “Likert scale”). Table 10 andufeg30 (a-d) compare the
ratings EE and non-EE respondents assigned to EE. As seen fromble tha
percentage of respondents who believe that EE can improve studesteandmt on
standardized tests such as WASL is quite low for both EE andas@ap schools. Only
16 percent of respondents from both groups thought that EE can be extvainalyle.
Forty-six percent and 44% of participants from EE and comparisonlIsatespectively
claimed that EE could be valuable for this purpose. One of the refasmsch ratings
could be the lack of information and published research on the impaawviwbnmental
education on student achievement in different traditional subjects.

Figure 30 (a-d) present the comparison of respondents who believe
environmental education could be valuable or extremely valuable foettetopment of
factors described in Table 10. Overall, 95% of EE participaumared to 88% of
representatives from comparison schools) thought that EE could Sacitadent
motivation to learn. Ninety one percent of teachers from enviroraingciiools strongly
believed that environmental education was extremely valuable wathlalfor increasing
teachers’ motivation. Teachers and administrators from compar@dwols saw less
value of EE in increasing teacher motivation: 88% of respondents ¢mmparison
schools claimed that EE could be extremely valuable or valuabieci@asing teachers’

motivation.
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In addition, participants from EE schools stated that environmentedagdn

could be extremely valuable or valuable in

strengthening student involvement in helping to resolve community issues (88%);

improving student critical thinking and problem solving skills (100%);

* improving awareness of environmental issues (98%);

developing a sense of citizenship (86%); and

increasing student attendance and lowering rates of truancy (58%).

Ninety six percent of respondents from EE schools (compared to 8a¥igants from
comparison schools) believed that EE could be valuable or extrevagigble for
strengthening student cooperation and communication skills. Sixty-onenpet EE
participants believed that environmental education could reduce behgwokdéms,
compared to 52% of respondents from non-EE schools who agreed witlatdraestt.
And, finally, 79% of EE participants and 68% of respondents from compacmols
thought that EE could be valuable or extremely valuable for isicrgacommunity
involvement.

Overall, as seen from Table 9 and Figure 30 (a-d), more tsachet
administrators who work in schools with strong environmental educatiogrgms
believed that EE could be a very valuable tool for improving school amagntal
student learning, thinking and other skills and increasing links to comtyrand natural
areas. The percentage of EE respondents who thought EE was valuasteemely

valuable wasigher in every category.
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Figure 30 (a-d). Reported attitudes toward environmental educationEEorand

comparison schools

a) Role EE in increasing student achievement and teachers’ and studenatioroti
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¢) Role of EE in increasing community and family involvement inlélaening process

and decreasing behavioral problems
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d) Role EE in increasing student attendance and improvement of environmental

awareness and development of a sense of citizenship
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Table 10. Rating of the value of environmental education by respondents from EE andsmngzhools

EE (%) Comparison(%)
No value | Little | Valuable | Extremely Total No Little Valuable Extremely Total
value valuable (valuable/ | value | value valuable (valuable/

extremely extremely

valuable) valuable)
Improve student achievement on 4 35 46 16 62 0 44 40 16 56
standardized tests, like the WASL
Increase student motivation to learn 2 4 44 | 51 95 0 12 44 44 88
Increase teacher enthusiasm 2 7 | 54 37 91 0 16 48 36 84
Strengthen student involvement in solving2 10 43 46 89 0 12 52 36 88
community issues
Strengthen student cooperation and 0 4 56 40 96 0 16 48 36 84
communication skills
Improve student critical thinking and 0 0 53 47 100 0 12 60 28 88
problem solving skills
Reduce behavioral problems 4 35| 42 19 61 0 48 36 16 52
Increase community involvement 2 19 | 51 28 79 4 28 44 24 68
Increase opportunities for family 4 18 56 23 79 0 32 40 28 68
involvement
Improve awareness of environmental 0 2 35 63 98 0 8 40 52 92
issues
Increase student attendance, lowers rateskif 42 23 25 58 8 52 24 16 40
truancy
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5. 5. 5. Parents, administration and community involvement in the learning process

and environmental education

Several questions in the survey asked respondents to evaluate supporthérom
administration, parents and community in the learning and teachingiestincluding
implementation of environmental education. According to the survey, 12%Eof
respondents and 20% of respondents from comparison schools received namenal m
support from parents (Figure 31). Forty-nine percent of particidaots EE schools
(compared to 36% of non-EE respondents) claimed that the parentsrddttidents are
very supportive and participate in school activities as wellxpsess positive attitudes
and encouragement at home. On the other hand, a higher percenegmoatients from
comparison schools stated that parents in their schools provided fundiogyces and

help in the classrooms as volunteers and guest speakers.

Figure 31. Reported parental involvement in the school learning andormeéntal

education for EE and comparison schools
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As seen from Figure 32, 32% of EE respondents (compared to 28% of participants
from comparison schools) believed that their schools received stumpprt from their
communities: in EE schools, the community seems to be more involvptbgnam
development and trail building (11%), plus participate in the learpingess as guest
speakers (12%) and volunteers (5%). However, a higher perceftageicipants from
comparison schools reported that they received support for fieldtupsing, and
resources. On the other hand, 20% of participants from comparison s(wojsared to
only 1 % of EE respondents) stated that they did not receiveoanyirfimal) community

support.

Figure 32. Reported community involvement in the learning processrardrenental

education for EE and comparison schools
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As seen from Figure 33, EE schools seem to have more support fromsctiwls
and district administration compared to non-EE schools in almostigfaries. They
have more support from administration for doing EE, more resources, tmwe and
training. Forty-seven percent of EE participants (compared to 40%spbndents from
comparison schools) claimed that their administration is (very) stiypgpoSeven percent
of EE respondents (compared to 4% of respondents from comparison schpott3d
having more time for planning and curriculum developmadiftirty percent of EE
respondents (compared ¢toly 4% of respondents from non-EE schools) claimed that
they have training and other opportunities and special stafin ¢bhools who help to

implement EE activities.

Figure 33. Reported administrative involvement in the learning epsocand

environmental education for EE and comparison schools
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Overall, as seen from Figure 34, more respondents from EE schaioted!that

they receive any support from their students’ parents, administration and community

Figure 34. Reported support from parents, community and administration
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5.5.6. WASL: timefor preparation and possible factors affecting WASL scores

Because this research used the WASL scores as a meassted@efit achievement,
several questions in the survey were devoted to this topic. The resfondee asked to
reflect on the amount of time they spent in classrooms on WASIaagm. Also they
were asked about changes in the test scores and test policie®eedupes. Figure 35
below shows the percentage of classroom time the schools spend dn pk&p@ration.
As seen from the figure, the amount of time spent on preparingnssutbethe WASL
varies from 0 to 100 percent. For the model preparation time, 27%mfrméents said
they spent on average about 5% of their classroom time on WASplanation. About 4

percent give all their classroom time to preparing for the test.
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Figure 35. Reported amount of time spent on WASL preparation
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Overall, about 14 percent of respondents from EE schools claimeddyadlit
not spend time on the WASL compared to 4 percent of participants doomparison
schools. About 20% of respondents from EE schools spent 50% of thefoclassme
on WASL preparation compared to 8% of respondents from comparison schodle O
other hand, the percentage of teachers who stated that they spent Z608wof their
classroom time to prepare their students for the WASL is higher for compastsmois

When asked about changes in the test scores, teachers and aahmigiftom
both comparison and EE schools named several similar reasons such as:

» professional development on test preparation,

* changes in state and school policies that encourage teachmeptoe students
for the WASL , and

* ‘“increased focus on learning target and constant push from school ddations

to improve test scores” .
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Figure 36. Factors that influence changes in test scores on the WASL
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According to respondents to the survey results (presented in Figyrea&)ers
are encouraged to teach to the test by focusing on developing thakidisgand essential
learning outcomes described in the state standards. Respondentsedhdicat
professional development and teacher training has increased oyrstheeveral years.
Some respondents mentioned changes in teaching style, and chargg®oh and

district policies.

5.5.7. Needs and barriersfor doing environmental education in the classrooms

Several questions of the survey focused on needs for improvingtB& atassrooms and
the barriers they experience. According to the survey, theresegszal main needs for
improving EE in the classrooms. Teachers indicated that they needed

* more funding (40%),

* more time for planning and instruction (47%),

e more materials (18%),
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e curricula and activities (19%),
* more opportunities for professional development and teacher training
(29%), and
e support from administration and districts to develop and maintain EE
program (18%).
About 8% of respondents stated that less WASL preparation wouldngve
time for environmental education. Ten percent of respondents wantednfooneation
about the impact of environmental education on student achievement and sought a
opportunity to communicate with state environmental organizationsirestidutions.
Other needs mentioned by the respondents were more flexibility iourriculum, more
motivation and leadership, more knowledge about the environment and mbderon
in teaching EE.
Accordingly, the main barriers identified for implementing eommental
education in schools were
* lack of time (58.8%);
* money (48%);
e lack of support and understanding from school administration (8.9%);

* lack of training (15.8%);

and necessity to devote time to preparing for the WASL (11.7%).

According to the survey, other barriers to emphasizing EE warewlum expectations
and administrative pressure that do not allow teaching EE, lackrmmiment from
other teachers, lack of teacher’s own environmental knowledge argl skitl parental

attitudes.
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6. Discussion

As | have already mentioned, | used the |-Ertbdel developed by Austin (1991) as the
basis for my research design. Like Austin, | believe that in daderore fully interpret
the outcome (or outputs) of the program/ or model, it is necessapnlyoto compare
similar groups (or understand and take into account the differeetesdn them) but
also to understand and analyze the educational environments in whichgtbeps
operate. Tables 12 and 13 below present the summaries of my §iradidghe questions

still to be answered.

I nput component
As described earlier, for the present research, 77 pairs of EEcamgarison

schools were selected. Each school was rated by differeabh&Bther experts according
to the Environmental Education Rubrics for school buildings. Table 11 belesenis
the characteristics of EE and comparison schools on the EE RuldriEE schools have
environmental programs which have been implemented for more thanydaee and
20% of teachers (or more) as well as 33% of students (or marggipated in EE

programs.

Table 11. Characteristics of EE and comparison schools on the EERiéwveloped the

EE Consortium

EE Comparison
School Building Rubric
» #ofyearsin EE . At least 3 . less than 3 years
* 9% of teachers /classroor years . less than 20% (or nor

! The Input - Environnent - CQutput nodel
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involved
* 09 of students involved

20% or more
33% or more

at all)
less than 33% (or none
at all)

Curriculum

Integration
Links to
natural areas

No integration around
EE

Stand-alone EE
activities or none at all

Instruction

Teams of
teachers who help
students to develop
their own knowledge

Teams are only forming
OR only individual teaching
OR no teaming

Assessment

Best practices

Traditional practices

Student learning

Construct their
own learning

Traditional approaches

Community

Participates in
learning process an(
provides EE

]

opportunities

Few community
partners OR no participation
OR do not provide EE
opportunities

Table 12 below presents the summary of my research. The finfitorgsthe
survey, statistical analyses, external rating, etc. are aeghuising the elements of the I-
E-O model.

As mentioned above, the pairs of EE and comparison schools wertedgetec
such a way that they were similar in their socio-economic, deapbig and geographic
parameters. This allowed me to assume that the schools in eaclarpafairly
comparable. Also, according to the survey, teachers in both groupshobls have
similar educational background, and similar professional and assessmengjtiaimost
schools 90-100% of the staff have teaching certificates. The percent of tivehstdias a
PhD degree varies from 0 to 10 percent for both EE and comparison schools. &lge aver
percentage of Master's degrees is also quite similar: 53%Erand 50.8% for
comparison schools. Similarly, the average percentage of staff wiicigzded in
professional development courses is 65% and 70% for EE and comparison schools

respectively.
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However, | acknowledge that there could be other variables which btidave
an opportunity to investigate. For example, | did not study teachets’ation to teach
EE in their classrooms, their skills and knowledge in this area as well asrgeéebal of
confidence in teaching environmental education. Also, focusing on the schools in general,
| did not take into account individual students’ backgrounds, and their dodivskills.
Although | compared schools using socio-economic parameters, | ditudgtmarents’
background and education. | think that all these factors can affeldgrnstachievement.

However, at this point | could not include them in my research.

Environment component
The rating of schools conducted by external experts to a degssgibes an

environment where integrated environmental education is being introduggzbred

and valued, or conversely where little EE has been developed to datejust being
introduced. Building on that second hand knowledge about these schools, | yised m
survey results to evaluate and compare teaching and learning envitsrohthe EE and
comparison schools. Using the survey responses | analyzed teagfantices,
instructional and assessment strategies reportedly used in samolsnt of time spent

on preparation for the state WASL test, types of school curricdod school staff
educational background. Although | planned to evaluate the amount of funding the
schools receive from different sources, most respondents could not providghe
information about it. Most of them (especially teachers) sthitthey did not have such

information.
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Table 12. Summary of the research organized by components of the I-E-O model

Inputs
Similar What | do not know
. Demography . Individual students’ background
. Socio-economic status . Individual students skills, strengths
. Ethnicity and weakness
. Location . Parents’ background and education
. Teachers’ professional training . Amount of reinforcement from paren
. # of teaching certificates . Teachers’ motivation, skills,
knowledge and area of expertise
Environment
Similar Different What | do not know
. Pedagogy . Rating on EE Rubricy ¢ Level of teachers’
. Assessment practices by EE experts confidence teaching EE
. Time spent for the . Degree of usage of | « Amount of funding schoolg

WASL preparation

doing EE in the classrooms around EE » Teachers, parents’ and
. State/district . EE training student attitude toward the
educational policies and . Support from parents; WASL
regulations community and » Nature of the WASL
administration for doing preparation
EE What | did not do
. Valuing EE . | did not observe the
schools/classes directly
. | did not survey each
teacher in each school
. | did not interview

natural areas
Needs and barriers for| *

Level of integration

receive from various
sources

teachers, parents, student
and community partners

\*2

Outputs

Different

What | do not know

Test Scores (higher for EE schools) | ¢

How correct standardized tests results
reflect school learning and changes in
student skills and knowledge.

Reasons for changes in the individual

student’s scores on the WASL/ITBS
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Table 13. Summary of the similar, different and unknown parameters of the hnesearc

EE and comparison schools are
SIMILAR in

Demography

Socio-economic status

Ethnicity

Location

Amount of professional educational training
Time spent on the WASL preparation
Proportion of faculty with teaching certificates, and Masters and PhD’s
Subject to the same state/district policies
Needs/barriers for doing EE

Pedagogy

Assessment methods

EE and comparison schools are

DIFFERENT in
* EE Rubrics
EE Comparison
% of years of engagement witt8 years or more less than 3 years
EE
% of teachers involved 20% or more less than 20%
% of students involved 33%or more less than 33%
+ WASL/ITBS scores higher scores lower scores
» Usage of natural areas on a regular basis occasionally or not at all
» EE training more teachers attended EE | Less EE training
training
* Integration around EE integrated curriculum no integration around EE/
stand-alone EE activities
» Support from parents more less
» Support from community more less
» Support from administration | more less
» Attitudes towards EE teachers value EE more less
(higher in every category)

What isUNKNOWN

e Students’ background and skills

» Parents’ education

» Parents’ and community reinforcement

» Teachers’ motivation for doing EE

» Teachers’ skills and knowledge for teaching EE and the level of confidteteaching
this discipline

* Nature of preparation for the WASL test

e Parents’, students’ and teachers’ attitude toward the WASL test

» School fundingor EE or other reform or improvement efforts
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EE and comparison schools use similar types of assessmentsinsahools,
teachers assess through performances and projects and alientstto assess their own
work. In addition, both types of schools use “traditional” forms of assest such as
subject area tests, assessment through lectures, readings awdoHqne¢c. However,
the percentage of teachers who assess students through EBResasvitigher for EE
schools.

Along with traditional curricula both groups of schools tend to implement
integrated and gifted programs. However, many EE schools usemneintal topics and
themes for integration (by merging several subject areamy ubis context) whereas
comparison schools appear to interpret integration by the mengidgidnal subjects
such as math, history, language arts, or social studies.

Because the pairs of schools were selected from the sateeastd, when
possible, in the same district, they were subject to the same state (ant) édtrcational
policies. However, school policies vary from school to school. In scaes,
respondents described their school’s policy regarding WASL. Howthigrinformation
was not available for each school.

Teachers in EE schools attended more EE training and workshopsrednpa
their colleagues from comparison schools. The average perceftegehing staff who
participated in environmental educational courses and training is HhEE schools.
About 30% of EE participants (compared to 13.8% of non-EE respondextagdlthat
teachers in their schools adapted curriculum based on studeet&sistand involved
contributions from the outdoors and community, which included the natural enginbnm

and/or community at each grade level.
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According to the results, EE schools use natural areas moutangg The
teachers in these schools try to link their curriculum to the enveohand community.
On the contrary, comparison schools reported that their teacisersnatural areas
occasionally, for a short period of time or do not use them at all.

The amount of time spent on the WASL preparation varies greatlpdth EE
and comparison schools. According to the survey, it is not possiblake a conclusion
that any of the group schools devoted more time for WASL prepardt@mnthe other
group. However, what | did not investigate in my research is theenat the WASL
preparation schools undertake. Also | did not have an opportunity to studititingea
toward the WASL test of parents, students and teachers. | béfiav¢hese attitudes
could be a factor that affects students’ performance on thePResitive attitudes of
parents and teachers could reinforce students’ positive attitudeetéest and their
willingness to do their best on the WASL whereas negative attitalgmrents and
teachers and lack of reinforcement for them would probably result mose
performance.

According to the survey results, teachers in EE schools rec®iwe support from
parents, administration and community. A really dramatic differamas found in the
amount of support from administration. Teachers in EE schools seemecktve more
training, time, etc. Thus30% of EE respondents (compareddaly 4% of respondents
from non-EE schools) claimed that they have training and other oppouaniiiespecial
staff in their schools who help them to implement EE activitttswvever, in order to
develop a clearer picture about types and amount of support provided byicynamd

parents, it is necessary to conduct interviews of parents and cotpm@mbers who are
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involved in the learning process. Unfortunately, | did not have an opportonsiyrvey

these two groups. On the other hand, the results received througiathertsurvey are
similar to the school evaluations conducted by external experts tateal shat most of
the EE schools have a high level of community and parental support.

And finally, a difference between EE and comparison schools was faumaoln
teachers rated the value of EE in developing critical thinking andncomeation skills,
improving student achievement, increasing family and community inve@rgm
improving student attendance and engagement, reducing behavior prodheihrsome
other components. Ratings of EE school teachers livgher in every category.

Overall, the survey data provided valuable information about EE and dsorpar
schools. However, the results would be more complete if every saspmmnded to the
survey. Obviously, if | were able to survey each school (and eacheein the school), |

would have more complete understanding of their school environment.

Outputs
| used the WASL and ITBS test scores as measures of stadeieivement in math,

reading, writing and listening. The descriptive statistics aedts showed that there is a
significant difference in math, reading, writing, and listening on the WASL tests and in
math and reading on ITBS tests with EE schools perfornbetter than non-EE
comparison schools in all tests.

According to the longitudinal analysis, although EE schools had higlean
percentages of students who meet standards on both tests, thepaterais of change
in performance over time are similar for both groups of schools.résult indicates that

there are likely to be other factors that affect both EE angbanson schools. According
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to the survey results, one such factor is the change in theseétwhich over recent
years has become less stressful and more age-appropriase. ditenges affected all
schools in the state and could explain the similar patterns of clatige test scores for
EE and comparison schools.

Overall, | believe that environmental education can be one of thescBurseE
schools’ success on the WASL. Investigating environmental topics esgstudents to
apply knowledge and skills from different subjects. Used as & Ibas integration,
environmental education can allow for integration of math, sci¢éaeguage arts, social
sciences and other subjects. In addition, it asks students to becommgatoes and to
search for the solutions to very multidimensional questions. By doiagdtudents can
develop their analytical, problem solving and critical thinking skiiduable in any
traditional subject.

Also it is necessary to emphasize that the study indieatels elation rather than
a cause-effect relationship between student achievement and ehef mvironmental
education in the school. It is necessary to point out that environneehteation is only
one of many possible factors that affect student achievemenesingesults. There are
many other internal and external factors such as school fundifjirtigaand learning
practices, administrative school policies, students’ individual acitaristics, etc. that
affect student achievement. The test results are alsoeaffbgt the extent of teacher
professional development in specific subject areas, especiatly, reading and writing.
The present research does not take these factors into accouatli, Ficcording to the

research not every EE school is higher on the WASL and ITBS cemparts non-EE
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pair. This also does not allow me to claim that there is a cause-effecnstah between
EE and student achievement.
However, the research shows a pattern (Figure 37) indicatingnteahools with
environmental educational programs teachers
» tend to use natural areas more;
* have more EE professional development/training;
* have more support from parents, community and administration; and
* see more value in environmental education.

In addition, most schools for which these parameters were true, Heat bigpres
on the WASL/ITBS compared to their comparison schools. However, the research did not
make it possible to determine how this translates to studentigapius what particular
skills have been improved, and what scientific concepts have been mastered.

These resultsalidate the EE Rubrics developed by the EE Consortium and used
as a basis for school selection for this study. Initially, 9€Bools and their pairs were
rated by EE providers and other EE and educational experts. Th&atatthe survey
support the external ratings. According to the results, the schbdath were rated high
on the EE Rubrics, were reported as having higher level of comynauitinistration
and parents involvement, using well developed practices in assesamdeimtstruction
more, and more consistently and regularly using natural area3hets, | think that the
present research also proves that the EE Rubrics can be usedséssing school

building’s EE implementation.
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Figure 37. Patterns found by the research
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Next steps in the EE Assessment Project

The Environmental Educational Consortium continues to investigate stueiening
performance and differences through EE Assessment Project reseaurtths Rext phase
of the research, WASL-like performance tests were administerd5 pairs of EE and
their comparison schools. These 15 pairs were chosen out of the 7%tpdiesl in the
present research. The WASL-like tests are aligned with EAl(&ate standards) and the

EE standards (or Integrated Benchmarks). They assess how studssiesech EE
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concepts and skills as well as the main concepts in math, scéaota studies, language
arts, history and arts. Comparing the results on the EE WASItdgte for each student
with his or her WASL and ITBS scores as well as the anabfdise student’s responses
on the WASL-like test, will reveal more precise data about thesldpment of
environmental and other knowledge and skills, as well as the possiblet ioflgaE on
the student learning.

Overall, the results of my research suggest the need for futtiolgr & the impact
of environmental education on student achievement. Although my reséanek that
the scores are higher for the schools with environmental educapmgiams, we still
need to learn more fully why this is occurring, what factdfect tests scores and what
practices are making the difference. | think that the steq for this research is a more
in-depth qualitative study of the selected pairs of schools. Ir ¢odeeceive a more
complete picture of the teaching and learning environment, l[sasn@cessary to analyze
funding the schools receive from different sources. Also the intesvigiwteachers,
principals, students as well as students’ parents and communityrpanwwved into the
learning process would provide very valuable information. Finally, we alsbtad@&ow
the complete professional development received by the faculthdgrast several years,
for this may have contributed to their school's WASL scores. Swsgareh would not
only give evidence of the positive impact of environmental educatioalsoitwould add

to the theory of educational research.
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