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Pretest solution: Posttest solution:
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For the same question, another student added up the numerators and denominators to write
the final numerator and denominator in the pretest, which was incorrect. In the posttest, he
accurately implemented the strategy of rounding the remainder in division operations.

Pretest solution: Posttest solution:
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A student, in response to the question “Nuray’s mother thinks that she has to be careful about
watching TV. She recorded the duration of Nuray’s watching TV for 5 days. These are as follows:

|
Monday: fﬁT hours; Tuesday: - hours;, Wednesday: fihours; Thursday: 'i hours, and

#
Friday: - hours. Accordingly, how many hours did Nuray watch TV on five days approximately?

Make an estimation.”, rounded up the numerators of the fractions to the multiples of 10 in the
pretest without taking into account the denominators, which resulted in an incorrect attempt of
rounding to the multiples of 5, 10, and 100. In the posttest, he implemented the concurrent
numbers and grouping strategies accurately.

Pretest solution: Posttest solution:
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A student solved the problem “Ms. Aylin will cook semolina desert to the guests for a ceremony to
5
which 398 people have been invited. As Ms. Aylin uses Ekg of sugar for semolina desert per

person, approximately how many kg of sugar will she need to cook semolina desert for the guests
of the ceremony? Make an estimation.” by employing the strategy of rounding to multiples of 5,
10, and 100 in the pretest and employing the strategies of rounding to multiples of 5, 10, and 100
and using equivalent fractions in the posttest

Pretest solution: Posttest solution:
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Conclusion, Discussion, and Recommendations

This study has focused on teaching the acquisition ‘‘They estimate the results of fractional
operations using the strategies.”” To this end, it has sought to reveal the effectiveness of the
instruction based on RME. The study results indicate that the instruction based on RME is more
effective than the traditional instruction based on the guidebook in terms of students’ considering
the estimation skill as useful and significant. These results are in line with those found by Aydin
Unal (2008), Akyiiz (2010), Bildircin (2012), Cakir (2011), Demirdgen (2007), Gelibolu (2008),
Ozdemir (2008), and Uzel (2007). In addition, the studies conducted by Kwon (2002), (2008),
Keijzer, Van Galen and Oosterwaal (2004) support the findings of this study.

It was seen that the experimental group students could come up with more authentic strategies than
the students in the control group. This supports the result revealed by Keijzer and Terwel (2004).
In the groups exposed to instruction via RME approach and traditional approach, the most
frequently employed strategy in the pretest and posttest is rounding to multiples of 5, 10, and 100,
which is included in the process of readjusting the numbers. Liu (2009), Reys, Reys, Nohda, Ishida,
Yoshikawa, and Shimizu (1991), and Reys, Reys, and Penafiel (1991) stated in their studies that
readjusting the numbers is the most frequently employed computational estimation process.
Sowder and Wheeler (1989) claim that acceptance of the fact that estimation is useful is under the
title of emotional components, which is one of the components of computational estimation. Reys,
Rybolt, Bestgen and Wyatt (1982) denote that computational estimators have three dimensions of
characteristics. One of these dimensions is emotional characteristics. In emotional processes, good
estimators consider estimations as important tools in relation to numbers. In the present study, all
the students in the experimental group stated that estimations are useful for real life situations and
exemplified such claim of theirs. On the other hand, 23% of the control group students stated that
estimation strategies are not useful for their daily life while 13% stated that they are useful yet
could not exemplify their claim. This may be indicative of the fact that considering estimation as
a useful strategy underlies the significant difference between the experimental and control groups’
estimation success.

Based on the results, the recommendations below can be given:
e Mathematics curriculum makers may make sure that various contextual problems about
real life situations exist in the programs so that students can engage in meaningful learning,

put their formal knowledge into use, and understand the importance of estimation in real
life.
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e Problem situations in the activities to teach estimation strategies should be suitable for
employing models. Through models, students can access informal knowledge via formal
knowledge. Hence, they may engage in the mathematization process.

e Mathematics teachers should offer a learning environment to their students where they
can share their strategies and discoveries. Students should be encouraged to explain, justify,
accept, reject, question the alternatives, and think.
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Abstract

This study investigates the effect of a Framework aligned professional development program at
the PreK3 level. The NSF funded program integrated science with literacy and mathematics
learning and provided teacher professional development, along with materials and programming
for parents to encourage science investigations and discourse around science in the home. This
quasi-experimental study used a three level hierarchical linear model to compare the Renaissance
STAR Early Literacy, Reading, and Mathematics scores from 2015-16 of K3 students in treatment
and control classrooms in a large Midwestern urban school district. The statistically significant
results indicate that, on average, every year that a student has a program teacher adds 11.2 points
to a student’s spring STAR Early Literacy score, 21.8 points to a student’s STAR Mathematics
score, and 47.9 points to a student’s STAR Reading score compared to control students.
Implications for teacher education and policy are discussed.

Keywords: teacher professional development, science, literacy and mathematics

Introduction

Current evidence-based science education reform efforts, as described in A Framework for K-12
Science Education (Framework) (National Research Council [NRC], 2012) and the Next
Generation Science Standards (NGSS) (NGSS Lead States, 2013), provide a foundation for
effective science learning. The Framework envisioned science instruction woven together with
three dimensions: scientific and engineering practices (skills used by scientists and engineers as
they investigate natural phenomena or design and test solutions to problems), core disciplinary
ideas (a limited set of critical disciplinary concepts that can be understood more deeply as students
investigate them over time), and crosscutting concepts (themes and processes that apply across
scientific disciplines) (NRC, 2012).

Science instruction aligned to the Framework asks students to investigate natural phenomena, read,
discuss, and write about their investigations, use mathematics and computational thinking to
analyze their data and draw conclusions, and make arguments from evidence, just as professional
scientists carry out their work. The Framework particularly focuses on the importance of language
for students’ science knowledge development: “Any education in science and engineering needs
to develop students’ ability to read and produce domain-specific text. As such, every science or
engineering lesson is in part a language lesson, particularly reading and producing the genres of
texts that are intrinsic to science and engineering” (NRC, 2012, p. 76).

Links Between Science, Math, and Literacy
Such an imperative aligns with many years of research outlining the importance of argumentation,
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critical reading, and writing for promoting science literacy (e.g. Glynn & Muth, 1994; Holliday et
al., 1994; Shymansky et al., 2000, Yore, et al., 2004). Reading educators point to the importance
of content knowledge, such as students might gain from conducting investigations, to
strengthening reading skills; for example, there is a strong link between knowledge of vocabulary
and reading achievement (National Reading Panel, 2000). Research that evaluates the impact of
merging science and literacy instruction has established that such approaches benefit both science
and literacy learning (e.g., Cervetti, Barber, Dorph, Pearson, & Goldschmidt, 2012; Hapgood &
Palincsar, 2007; Palincsar & Magnusson, 2001; Romance & Vitale, 1992,2001; Varelas & Pappas,
2006).

Specific examples of science-literacy connections with young children include the work of Varelas
and her colleagues, who studied the opportunities to develop Latina students’ science
understanding afforded by read-alouds of science information books and related hands-on
explorations (Varelas & Pappas, 2006; Varelas, Pappas, & Rife, 2006; Varelas, Pieper, Arsenault,
Pappas, & Keblawe-Shamah, 2014; Romance & Vitale, 1992, 2001; Vitale & Romance, 2011,
2012).

The Framework (NRC, 2012) also emphasizes the role of mathematics in science instruction:
“Increasing students’ familiarity with the role of mathematics in science is central to developing a
deeper understanding of how science works (NRC, 2012, p. 66). Using mathematics and
computational thinking is one of the eight science and engineering practices of the Framework
(NRC, 2012), and a second, analyzing and interpreting data, echoes the “Measurement and Data”
domain of the Common Core state mathematics standards (National Governors Association Center
for Best Practices, 2010). Research supports the benefits of integrating mathematics and science
instruction (Hurley, 2001; Sondergeld, Milner, Coleman, and Southern, 2011).

School, Family, Community, and Student Achievement

Reform efforts such as teacher professional development play a key role in improving the academic
outcomes of students, yet racial and income achievement gaps in student achievement in science
in the United States persist (U.S. Department of Education, 2015). Many have looked to out-of-
school time as a resource that could be leveraged to support education reform efforts. With respect
to science, Falk and Dierking (2010) found that significant amount of learning occurs outside of
school in informal educational environments. Structured, non-school science activities certainly
promote interest in science for students, and may contribute to their academic achievement as well
(National Research Council, 2009). Maltese and Tai (2009) found that many professional
scientists’ interest in science were sparked by early science activities that they completed outside
of school.

In addition, parental engagement is an important predictor of children’s academic success for all
students, regardless of socioeconomic status, gender, or race (Barnard, 2004; Catsambis, 2001;
Henderson & Mapp, 2002; Jeynes, 2005). A recent review of research on families’ effects on
children from preschool to early elementary found a positive link between parent engagement and
children’s literacy and math skills (Van Voorhis, Maier, Epstein, & Lloyd, 2013).

Despite mounting evidence supporting the importance of family engagement on children’s
education, families lack resources on how to do so, and educational institutions have offered
minimal pledges to support it (Weiss et al., 2009). Science can be a particularly tricky subject for
parents to assist their children’s learning, as they often know little about what their children are
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learning in science at school (Solomon, 2003). In addition, parents may be hindered by a lack of
communication between school and home, their own lack interest in science, or anxiety and bad
experiences with science (Shymansky, Yore, & Hand, 2000).

One possible avenue that educational institutions could take to support families is to provide
opportunities for parents and children to engage in science together (Kaya & Lundeen, 2010).
Previous research found that family take-home science activity packs provide a viable way to
connect schools and families ([Author], 1994), and science activity packs have the potential to
promote family conversations about science, encourage observation of scientific phenomena, and
spark increased interest in science for both parent and child (Webster, 2001; Author citation,
2016a). Such packs also reinforce literacy skills, extend reading experiences about science topics,
and deepen conceptual understanding of disciplinary core ideas (Martin, Daughenbaugh, Shaw, &
Burch, 2013).

Theoretical Framework

Schools face intense pressure to improve students’ academic achievement, which they must do
despite the social problems that students bring to the classroom. Because of this, it would be
extremely difficult for schools to alone provide all the supports that children need in their
education. Rather, decades of literature suggest that these pressures on schools can be mitigated
through partnerships with community agencies and organizations (e.g., Crowson & Boyd, 1993;
Heath & McLaughlin, 1987).

The Harvard Family Research Project (Bouffard, Goss, & Weiss 2008) has grounded their
complementary learning framework in this theory. The framework is based on two assertions: first,
that both school and non-school contexts makes a critical contribution to students’ learning and
achievements; and second, that these contexts should create complementary learning opportunities
(Weiss, Coffman, Post, Bouffard, & Little, 2005). In such a framework, learning experiences for
children are aligned both in school and out of school. This creates a “web of opportunity” for
children that breaks down the silos of school, home, and the broader community.

This Study

This study examines the effect of a Framework-aligned professional development [PD] program
on student achievement in reading and mathematics. This NSF funded program, [Program],
provided professional development for K-3 teachers, along with home science materials and
community science programming for families. Previous work (Author citation, 2016b) indicated
that following this professional development training, [program] teachers were able to integrate
targeted language skills and mathematics into their lessons. This study arises from the next logical
question of whether incorporating Framework-aligned science instruction into classroom, family,
and community science learning would affect students’ achievement in reading and mathematics.

Program Context

This study focuses on the effect on student outcomes of [Program], an early-childhood science
project funded by a Mathematics and Science Partnership grant from the National Science
Foundation. The program intervention was designed around the Harvard Complimentary Learning
Model (Harvard Family Research Project, 2008) to provide comprehensive educational
experiences in science. The project includes five primary components: (a) a two-week Summer
Institute for PreK-3 teachers, (b) academic year PD including monthly professional learning
community meetings and one-on-one coaching, (c) family science activity take-home packs, (d)
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family community science events, and (e) public service broadcasts on television that promote
family science activities.

Methods

This study used a quasi-experimental, between-group design to investigate whether [Program]
affected student learning outcomes. To that end, the study asks, what effect does teachers’
participation in [Program] have on their students’ early literacy, reading, and mathematics
achievement?

Participants

Control and treatment students were drawn from students at the 41 elementary schools in a large
urban school district in the Midwest with a high degree of racial diversity and 64.8% of students
receiving free and reduced lunch. Since this study examined students in three different assessments
(early literacy, mathematics, and reading), which were administered by the district in different
grades, the three sub-studies have different participant populations. Students were drawn from
grades K-2 (early literacy), grades 2-4 (mathematics), and grades 1-4 (reading) based on the
district’s timetable for assessment.

Treatment participants consisted of students who had at least one [Program] teacher during the
2013-2014, 2014-2015, or 2015-2016 academic years. Teachers’ participation in [Program] could
have occurred in any or multiple of those academic years. Participants consisted of 2899 students
for the early literacy study, 2002 students for the mathematics study, and 1810 students for the
reading study. Control students consisted of 2515 students for the early literacy study, 3028
students for the mathematics study, and 2448 students for the reading study, who had never had a
[Program] teacher in the time frame.

Data

Data consisted of raw and scale scores from the STAR Early Literacy, Mathematics, and Reading
assessments. These nationally-normed assessments are grounded in research and have been
reviewed as reliable and valid by several independent groups (Renaissance Learning, 2014). These
assessments were chosen due to their availability as validated assessments for the grade range of
interest to [Program], and because their use as a formative assessment by the district meant that
students were assessed multiple times throughout the academic year.

These assessments provided a natural pre/post framework for this study, as our partner district
administers them in both fall and spring. Data were collected from the district for academic year
2015-2016, which included three measurement occasions: Fall 2015, Winter 2015, and Spring
2016. For the grades of interest to this study, the district administers STAR Early Literacy in grades
K-2, STAR Mathematics in grades 2-4, and STAR Reading in grades 2-4. In addition, K-1 students
who achieve a threshold on the STAR Early Literacy assessment are given the STAR Reading
assessment before grade 2.

Baseline Equivalence

Baseline equivalence was established by examining the fall scores for the STAR Early Literacy
assessment for kindergarteners in the study for 2013-2014, 2014-2015, and 2015-2016. A two-
level hierarchical model was used to assess the equivalency between the treatment and control
cohorts; three separate analyses were performed for the three respective years. The results for the
treatment type coefficients for all three years indicated no statistically significant difference
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between groups: #40)=-6.66, p =.242 for fall 2013; #(40) = 3.32, p =.359 for fall 2014; and #40)
=0.87, p=.777 for Fall 2015 data. The weighted average absolute value effect size for intervention
(Hedges’ g) was .047, which is considered to be a negligible effect size, so no statistical correction
for baseline was used during subsequent data analyses.

Data Analysis

The hierarchical model adopted in this study is a three-level hierarchical model, as implemented
by HLM for Windows, v. 7.01, where the students’ Rasch-model scaled STAR scores for the
Mathematics, Reading, and Early Literacy assessments serve as the outcome variables. Although
a multivariate approach to the dependent variables is possible, the present study focused on the
analysis of one outcome variable at a time. Therefore, the first-level of data consists of repeated
observations of the assessment data in one domain (a level-one unit) nested within a specific
student (a level-two unit). Students in turn are nested within schools (a level-three unit).

At the first level equation, the individual student mean achievement was predicted from one time-
variant variable: grand-mean centered testing occasion (levels: 0 = Fall 2015, 1 = Winter 2015,
and 2 = Spring 2016). The first-level equation included student’s intercept (mean value of student
achievement) and his/her slope or individual growth trajectory over the measurement occasions,
plus a random error interpreted as a residual temporal variation. At the second-level, the estimated
coefficients (intercepts and slopes) from the first-level equations became the solutions to two
equations, one that modeled student’s mean achievement or 7 and another one that modeled
student average learning rate or z;. Both second level equations included time-invariant student-
level variables: grand-mean centered current grade (2, 3, and 4 for mathematics; 1, 2, and 3 for
reading; K, 1, and 2 for early literacy); gender (levels: 0 = female and 1 = male); minority status
(levels: 0 = minority or and 1 = non-minority or White); and intervention or whether or not a
student had a program teacher up to the point of measurement (levels: 0 = absence or 1 = presence
of intervention teacher). The current grade variable was considered a time-invariant because the
assessment data utilized the latest, 2015-2016 academic year data. The effects of schools were
modeled with the third-level equations. The third-level equations were unconditional or did not
include school-context variables.

Results

STAR Early Literacy

The student mean achievement expressed as a yooo (third-level equation intercept coefficient) for
the STAR Early Literacy model was 650.18 (see Table 1). This coefficient represented an average,
predicted Winter 2015 score for a minority, female 1st grade student who had never had a
[program] teacher. This model predicted outcome was affected in a statistically significant way by
the following student-level that the demographic variables: current grade, gender, and minority
status. As expected, students’ scale scores increased by 101.43 with an increase in current grade
expressed as the y9;0 coefficient (i.e., moving from grade one to grade two) when controlling for
the effects of gender, minority status and intervention. The effect of gender (the y920 coefficient)
on mean achievement status was statistically significant with female students outscoring male
students by an average of 14.73 units. Also, a statistically significant effect for minority status (the
Yoso coefficient) on mean achievement was observed, with non-minority students scoring, on
average, an additional 15.61 units in comparison to minority students. This final effect, however,
has to be interpreted cautiously in the absence of student’s socio-economic status information.
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Most importantly, the intervention variable had a statistically significant impact on students’ scores
(see the yps coefficient). Adding a [program] teacher to a student’s academic history was
associated with an average increase of 11.24 units in mean student achievement, controlling for
the effects of the current grade, gender and minority status variables. This effect size (Hedges’ g)
was 0.119, which is to be interpreted as a treatment group having, on average, 0.119 higher scores
in standard deviation units as compared to the scores of the control cohort and is to be interpreted
a small effect size.

Table 1. Summary of Three-Level Exploratory Model for STAR Early Literacy Achievement
Fixed Effect B SE B t-ratio  df p
Model for average status, 7y

Model for mean-status of 1st grade minority female who did not
have intervention teacher, Sy

Average mean status, Yoo 650.18 7.35 88.43 41 <0.001
Model for current grade, fo;

Current grade, 010 102.43 2.03 50.37 41 <0.001
Model for gender, S,

Gender, yo20 -14.73 2.34 -6.29 5982  <0.001
Model for minority status, fos

Minority status, 030 15.61 3.07 5.09 5982 <0.001
Model for intervention, B4

Intervention, yp40 11.24 4.80 2.34 41 .024

Model for learning rates, 7;
Model for learning rates of 1st grade minority female who did not
have intervention teacher, 51,

Average learning rate, y;00 68.15 1.70 39.98 41 <0.001
Model for current grade, £;;

Current grade, y;10 -19.26 2.00 -9.62 41 <0.001
Model for gender, S,

Gender, y:20 0.80 1.55 0.52 8989  .606
Model for minority status, ;3

Minority status, ;30 0.13 1.31 0.10 8989 919
Model for intervention, 34

Intervention, 40 -2.39 2.14 -1.12 41 270

This model also provided information about the associated changes in student mean achievement
score from one testing occasion to another, or a learning rate expressed as the y;o coefficient (in
Table 1). The learning rate for a minority, 1% grade female student who had never had a [program]
teacher was 68.15 units. No student-level variables, with the exception of current grade (see the
y110 coefficient) had a statistically significant effect on the learning rate over this relatively short
assessment time. Overall, students in lower grades experienced 19.26 units faster learning than
students in higher grades over testing occasions (see the y;4 coefficient), when controlling for the
effects of gender, minority status and intervention. As the reliability of the estimate of the mean
learning rate was low (see below), these results should be interpreted cautiously.

STAR Mathematics

The model predicted mean achievement of 493.66 expressed as the yppo coefficient (see Table 2)
for the STAR Mathematics model is to be interpreted as a Winter 2015 scores for a minority,
female, 3" grade student who had never had a [program] teacher. Three of the four student-level
variables had a statistically significant effect on the mean measure. The effect of gender on a
student mean achievement status was not statistically significant (see the yg20 coefficient).
However, students’ scale scores increased by 85.96 units with an increase in current grade (i.e.,
moving from grade three to grade four) when controlling for the effects of gender, minority status
and intervention (see the ypio coefficient). A statistically significant effect for minority status on
mean achievement was observed, with non-minority students scoring, on average, an additional
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21.11 units in comparison to minority students (see the yp30 coefficient). This effect, again, should
be interpreted cautiously in the absence of student’s socio-economic status information.

Most importantly, the intervention variable has a statistically significant impact on students’ mean
achievement on the STAR Mathematics assessment (see the yp40 coefficient). An average increase
of 21.75 units was associated with adding a [program] teacher to a student’s academic history,
controlling for the effects of the current grade, gender and minority status variables. This effect
size (Hedges’ g) was calculated as 0.179.

Analogously, with respect to the assessment of a student’s learning rate, the average slope
coefficient for a minority, 3 grade female student who had never had a [program] teacher was
47.52 units (see the y;00 coefficient in Table 2). No student-level variables, with the exception of
current grade, had a statistically significant effect on the learning rate over this relatively short
assessment time. On average, students in higher grades increase their scores at 6.80 units slower
than students in lower grades, when controlling for the effects of gender, minority status and
intervention (see the ;10 coefficient).

Table 2. Summary of Three-Level Exploratory Model for STAR Mathematics Achievement
Fixed Effect B SE B t-ratio df P
Model for average status, 7y

Model for mean-status of 3rd grade minority female
with no intervention Sy

Average mean status, Yoo 493.66 5.26 93.79 40 <.001
Model for current grade, fo;

Current grade, 010 85.96 2.01 42.87 40 <.001
Model for gender, S,

Gender, y920 2.86 224 1.28 5537 .190
Model for minority status, fo3

Minority status, y30 21.11 3.07 6.88 5537 <.001
Model for cumulative intervention, Sy

Cumulative intervention, yp4 21.75 3.48 6.25 40 <.001

Model for learning rates, 7;
Model for learning rates of 3rd grade minority female
with no intervention, f;9

Average learning rate, y;00 47.52 1.78 26.75 40 <.001
Model for current grade, f3;;

Current grade, y;10 -6.80 1.58 -4.32 40 <.001
Model for gender, , 5;2

Gender, y:20 231 0.90 2.58 5537 .031
Model for minority status, ;3

Minority status, ;30 0.99 1.46 0.68 5537 499
Model for cumulative intervention, 4

Cumulative intervention, ;49 0.35 1.90 -0.19 40 .853

STAR Reading

The predicted mean achievement of 301.46 (the yono coefficient) represented a Winter 2015 score
for a minority, female student between grades two and three who had never had a [program]
teacher, as seen in Table 3 which summarizes the regression coefficients for the STAR
Mathematics mean achievement model. The examination of the student-level variables included
in the model demonstrated statistically significant effects for all of the second-level variables.
Students’ scale scores increased by 80.37 with an increase in current grade (i.e., moving from
grade three to grade four) when controlling for the effects of gender, minority status and
intervention (see the yo1o coefficient).
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Table 3. Summary of Three-Level Exploratory Model for STAR Reading Achievement
Fixed Effect B SE B t-ratio df p
Model for average status, 7y

Model for mean-status of minority female who did not have
intervention teacher between grades 2 and 3, o

Average mean status, Yoo 301.46 8.93 33.74 40.00  <0.001
Model for current grade, fo;

Current grade, 010 80.37 3.29 24.46 40 <0.001
Model for gender, S,

Gender, y920 -14.26 3.53 -4.03 4952 <0.001
Model for minority status, fos

Minority status, y30 42.42 3.92 10.83 4952 <0.001
Model for cumulative intervention, Sy

Cumulative intervention, yp40 47.85 4.86 9.85 40 <0.001

Model for learning rates, 7;
Model for learning rates of minority female who did not have
intervention teacher between grades 2 and 3, o

Average learning rate, y;00 53.06 2.23 23.83 40 <0.001
Model for current grade, £;;

Current grade, y;10 -3.71 1.52 -2.44 40 .019
Model for gender, S,

Gender, y120 1.82 1.69 1.08 4952 282
Model for minority status, ;3

Minority status, ;30 4.88 1.81 2.69 4952 .007
Model for cumulative intervention, 4

Cumulative intervention, ;49 0.99 2.68 0.37 40 714

A statistically significant effect for gender (see the yg29 coefficient) on mean achievement was
observed with female students gaining an additional 14.26 units in comparison to male students.
A statistically significant effect for minority status on mean achievement was present, with non-
minority students scoring, on average, an additional 42.42 units in comparison to minority students
(see the yos0 coefficient). Again, this effect should be interpreted cautiously in the absence of
student’s socio-economic status information.

Most importantly, the intervention variable has a statistically significant impact on students’ mean
achievement on the STAR Reading assessment (see the yps0 coefficient). An average increase of
47.85 units was calculated as a function of adding a [program] teacher to a student’s academic
history, controlling for the effects of the current grade, gender and minority status variables. This
effect size (Hedges’ g) was calculated as 0.289, a level considered substantively important by the
What Works Clearinghouse (US Department of Education, 2013).

As with the STAR Early Literacy and Mathematics models, this model also provided information
about the increase in score from one testing occasion to another, or learning rate. The learning rate
for a minority female student who had never had a [program] teacher, see the y;0o coefficient in
Table 3, was 53.06 units. Most student-level variables had small, statistically significant effects on
the learning rate. The effect of current grade (see the y;i9 coefficient) on the learning rate was
statistically significant, with students in higher grades learning at 3.71 units slower than students
in lower grades. The growth differential for minority status (see the y:30 coefficient) was also
statistically significantly different, with non-minority students making 4.88 unit gains more than
non-minority students from one testing occasion to another. Also, the effect of gender (see the y;20
coefficient), controlling for the effects of current grade, minority status and intervention, was
statistically significant, with males outgrowing females by an average of 1.82 units between
assessment times.
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Discussion

This study provided evidence for the efficacy of [program] in affecting student outcomes in early
literacy, reading, and mathematics when student level variables, namely gender, ethnicity and
grade level were considered and the school context or between-schools variation properly
accounted for. Having a [Program] teacher in the student’s academic life prior or during 2015-16
school year was associated with net gains of 11.2 points to a student’s STAR Early Literacy spring
score, 21.8 points to a student’s STAR Mathematics spring score, and 47.9 points to a student’s
STAR Reading spring score compared to students who had never had a [program] teacher. The
47.9 points in STAR Reading translated to an effect size of 0.29, a level considered substantively
important by the What Works Clearinghouse evidence standards (U.S. Depart of Ed, 2013).

Analysis of the domains tested within each STAR assessment also illuminates our interpretation
of the student academic changes show in this study. For example, it is unsurprising that the effect
size on STAR Early Literacy scores is smaller than for STAR Mathematics or STAR Reading
given that the STAR Early Literacy assessment focuses on domains foundational for later reading
and math skills. While some early literacy sub-domains integrate well with science instruction
(e.g., Vocabulary), other assessed early literacy domains are less frequently integrated into science
instruction (e.g., Phonics, Concept of Word, and Phonemic Awareness).

Overall, this study demonstrates that aligning early elementary science instruction to the
Framework, in the context of a program that also integrates family and community science
learmng, can lead to gams in literacy and mathematics. Our work therefore supports the idea that
science is not an “extra” classroom box to check off but rather a framework for teaching literacy,
reading, and mathematics skills in the context of science.

Implications for Policy

Considering the recent emphasis on science instruction for early childhood classrooms, such as the
April 2016 White House event in support of several public and private initiatives focusing on
STEM for young children (Samuels, 2016), it is worthwhile to consider the implications of this
work for science policy. Achievement gaps in literacy and numeracy in early childhood, which
have repeatedly been shown to predict later reading and mathematics achievement gaps (e.g.,
Chatterji, 2006; Downey, von Hippel, & Broh, 2004; Jordan, Kaplan, Ramineni, & Locuniak,
2009), receive significant attention through programs such as Head Start and Early Reading First.
However, the science achievement gap receives less attention (Tate, Jones, Thorne-Wallington, &
Hogrebe, 2012). This is significant because recent work demonstrates that the science achievement
gap begins in kindergarten and persists at least to eighth grade (Morgan, Farkas, Hillemeier, &
Maczuga, 2016). Further, elementary instructional time for science, which can increase science
achievement, has been dropping in the U.S. (Blank, 2013).

This study suggests that the achievement gaps in all three areas can be addressed by providing
Framework-aligned science instruction in early elementary classrooms. Including science
instruction in early childhood and early elementary classrooms provides opportunities to increase
science achievement (Blank, 2013); our work suggests that aligning that science instruction with
the Framework can improve students’ achievement in early literacy, reading, and mathematics.
We note that the gains measured for students in mathematics and reading in this study were
comparable to the gaps measured for minority and non-minority students. Varelas and her
colleagues (2014) also demonstrated that students of color, when given access to quality science
instruction that accounts for the knowledge that they bring to the classroom, demonstrate the kind
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of scientific thinking advocated by reform proposals. Policymakers should therefore support
NGSS implementation and the adoption of Framework-aligned science curricula in early
childhood and early elementary classrooms as a means for reducing achievement gaps in science,
reading, and mathematics.
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Abstract

Corporal punishment was outlawed as early as 1867 in some States; however, over 160,000
students are administered painful discipline each year in public schools (Gardner, 2016). While
this is significantly below the 226,190 students assaulted in 2006 (Eveleth, 2014), it remains an
alarming and figure which challenges one’s social conscience as both a practitioner as well as a
humanitarian. In addition to the irony of corporal punishment as a means to reduce aggression,
there is an even more complex and disturbing thread within the web of childhood assault. Given
that 4.5 million students currently in K-12 schools have been sexually abused by an educator
(Palmer, 2012), it is no unrealistic conjecture that these educators are likely to be the ones most
supportive of such protocols whereby children could be struck with purposeful intensity.
Unfortunately, little evidence exists where federal actions have sided with the protection of
children’s rights, leaving in place the 1977 case of Ingraham v. Wright which allows for the cruel
and unusual punishment of children, excluding them from the Protection of the 14" Amendment,
as it was intended for the protection of convicted criminals not children (Morones, 2013). Each
morning across the nation, children in chorus recite the following: “I pledge Allegiance to the flag
of the United States of America, and to the republic for which it stands, one nation under God,
indivisible, with liberty and justice for all” (Bellamy, 1892). Perhaps it is time to reexamine the
liberty and justice to which they are entitled.

Introduction

Given that the Constitution of the United States of America grants the responsibility of education
to each of its states, there are some significant disagreements with regard to the ways children in
schools should be disciplined. This paper proposes to explore how the United States currently
allows the use of corporal punishment in schools to be dictated by the individual states. Further,
the segue between the use of such a tactile disciplinary policy and the apparent access it may grant
pedophiles within the school setting is explored. While one may initially see corporal punishment
as an acceptable and readily available tool for use in schools to mitigate negative behaviors, there
are concerns that the acceptance of discipline with force used upon others, especially when used
by adults against children, may become magnified within the school setting, leading to
unanticipated, negative consequences, impacting lives for generations to come.

Corporal punishment is defined as the use of physical force with the intention of causing a child
to experience pain for the purpose of correction of the child’s behavior (Cope, 2010). However
innocuous this definition may present, one must appreciate the broad implications and
interpretations associated with this type of negative feedback. According to the Straus Theoretical
Model of Corporal Punishment and Feedback Loops, there are three causes associated with
corporal punishment: distal causes, mezzo causes and proximate causes (Straus, 2010).

Distal causes on the part of the aggressor may include personal violence that he may have
experienced, as well as often a low level of educational success. Other such stresses on a distal
level include war and societal inequity (Straus, 2010). “Spare the rod, spoil the child” advocates
of corporal punishment in schools are overshadowed by public opinion, with 72% of respondents
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opposed to this type of discipline. Even in the South, where corporal punishment is the most
concentrated, only 35% condoned the practice (Cohen, 2012). Furthermore, “The very act of
resorting to the rod demonstrates the incapacity of the teacher for one of the most important parts
of his vocation, namely, school government” (Frank, 2013).

Mezzo causes differed in the climate of corporal punishment being legally permissible as well as
normal pattern of behavior, especially in violent neighborhoods (Straus, 2010). Furthermore,
patterns of punishment extend beyond strikes with a ruler to hitting a child with a wooden paddle
with significant force. While providing outlier cases in extreme situations such as the following,
the potential for such situations to be in any way facilitated by an educational institution is of
significant concern. The mother of one child stated that her child’s bottom “almost looked like it
had been burned and blistered, it was so bad” (Cohen, 2012). Students are typically put into a bent
position with some reports indicating that students are disciplined lying supine on the floor. One
father of an 11-year-old child in Texas accounted the following:

“The first swat knocked him down...... when he fell, the principal said he had five seconds to get
back up, or he’d start all over again....it took him over a minute to get up again. They gave him
two more swats. The principal had to go to the nurse’s office to get my son’s asthma inhaler at
that point. When my son came home, my wife found severe bruising on his buttocks and his lower
back. His butt was just covered” (Adwar, 2014). Proximate causes are associated with community
advice, parental violence in the home and social stress (Straus, 2010).

In addition to the concerns raised from the general definition and interpretation of corporal
punishment in public schools, the exponentially more concerning data which identifies the
prevalence of sexual abuse by educators within the school setting led the researcher to explore the
possibility that children in schools which allow corporal punishment could be at even greater risk
of abuse by a pedophile, given the tolerance in that setting for an initial expression of tactile
discipline. With evidence such as the Associated Press’ investigation which found within a span
of only four years, that 2,570 educators’ licenses were removed for sexual misconduct (Associated
Press, 2015), clearly there is a significant data on the existence and prevalence of such
unconscionable behaviors which are illegal and intolerable by society.

Literature Review

The United Nations Convention on the Rights of the Child (UNCRC) focused on the physical,
social, cultural, political, and civil rights of children. Of the 195 countries to attend this convention,
only the United States and Somalia failed to ratify this agreement (Frank, 2013). Sweden, in 1958,
was the first country in the world to prohibit corporal punishment in schools. Countries who have
clearly articulated the rights of the child include the following:

Sweden: “Children are to be treated with respect for their person and individuality and may not be
subjected to corporal punishment or any other humiliating treatment”.

Denmark: “The child has the right to care and security. He shall be treated with respect for his
personality and may not be subjected to corporal punishment or any other offensive treatment.”

Norway: “The child shall not be exposed to physical violence or to treatment which can threaten
his physical and mental health.”
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Austria: Prohibits inflicting physical or mental harm.

Germany: “Children have the right to be brought up without the use of force. Physical
punishment, the causing of psychological harm and other degrading measures are forbidden.”

England: Corporal punishment was prohibited beginning in 1986. (Schmueli, 2010).

U.S.A: While a majority of states have outlawed this disciplinary tactic, 19 states still allow
corporal punishment (Frank, 2013).

The abolition of corporal punishment reflects a change in moral beliefs. More people believe it is
immoral to hit children, just as they came to believe it is immoral to own slaves or to “physically
chastise an errant wife”, the common law right of husbands until the late nineteenth century
(Straus, 2010).

Although “a touch causing bodily injury is a felony in most states where the perpetrator is over 18
and the victim is under 14”(Frank, 2013), in the United States, some states still permit corporal
punishment in schools. While corporal punishment in schools was initially used a readily
accessible tool to cause an immediate change in behavior, the value of its utilization as well as the
unanticipated consequences, may well justify its reevaluation. Typically, in states which allow
corporal punishment, school officials have the option to repeatedly strike children rather than to
employ another, less aggressive form of discipline (Adwar, 2014). With over 200,000 school
children struck each year in public schools (Pearson, 2007), various monikers have been
established. Whether it is to spank, smack, slap, pop, beat, paddle, puch, whup, whip or hit, the
effect appears to be consistently detrimental (Gershoff, 2010) and fails to provide positive
academic or behavioral outcomes.

Table 1: Percentage of Students Struck by State Educators
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According to a testimony released by edworkforc.house.gov, “There is no clear evidence that
punishment leads to better control in the classroom. Physically punishing children has never been
shown to enhance moral character development...Children subjected to corporal punishment in
school...are being physically, emotionally, and mentally abused...creating an unproductive,
nullifying, and punitive environment where children become victims” (Greydanus).

There is reasonable concern that creating a platform for children to be physically assaulted, even
by somewhat minimally invasive means, by their supervising adults, may have devastating and
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unanticipated effects. In “The sex offender no one suspects,” Anne Kington details how the trust
both the students and parents have for the teachers is “exactly what allows them to offend.”
Incredibly, during the trial of public opinion many such offenders are rallied as “excellent
teachers” (Kington, 2014).

The states with the highest percentage of students struck each year by educators are as
follows: There is also an issue when one disaggregates the data into categories based on ethnicity
and disability status. The next referenced chart allows the reader to view the data comparatively
to better appreciate how many students, for example, are impacted by Texas’s 1.1% where 49,157
students received corporal punishment in 2006. This volume of this quantitative data alone could
lead one to be concerned that allowing or rather advocating for the practice of corporal punishment
could create an environment described by experts as, “unproductive, nullify, and punitive,”
causing children to become victims (Greydanus).

In cases in which an unidentified pedophile works within the school setting, children in institutions
which allow corporal punishment may be at even greater risk. Focusing on the most vulnerable
populations within schools which allow corporal punishment, students with disabilities, present
aggressors an ideal candidate for abuse. While corporal punishment may leave bruises or blisters,
sexual assault leaves a lifetime of scars that often never truly heal. Given that abused children in
this scenario are likely frightened and confused, it is no surprise that 86% or more of sexual abuse
incidents against children are never reported (Bernier, 2015). This is a most frightening
proposition, devoid of rational thinking and laced with disregard for the safety and protection of
children. In order to provide clarity with regard to special population assault, the following chart
is presented. Total students struck and highlighted portions which reflect struck students with
disabilities (SWD).

Table 2: Total Students Struck and Students with Disabilities Struck
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Additionally and remarkably, there is a also a marked disparity in the impact of corporal
punishment on different ethnicities. Although corporal punishment lends itself to overall, negative
behavioral consequences in children, impacts appear to be more detrimental to African American
youth, particularly males (Lansford, 2010). Studies of corporal punishment of all adolescents,
however, independent of ethnicity, find outcomes to be “predominately detrimental” and “likely
to be futile and counterproductive” (Cope, 2010). Furthermore, the National Longitudinal Survey
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of Youth found children’s antisocial behaviors to increase proportionally to their exposure to
corporal punishment (Lansford, 2010). Additional research on corporal punishment, independent
of gender and ethnicity, is entirely consistent: the more corporal punishment is used, the more
aggressive the children become (Gershoft, 2010).

In order to provide a cursory legal review on the incidences of the cases of corporal punishment
as well as sexual abuse in schools, the following excerpts serve to provide insight in to the problem.

1977 Ingraham v. Wright: an eighth grade boy was disciplined for being “slow to respond
to his teacher’s instructions... He was hit more than twenty times so severely he suffered
a hematoma and was unable to attend school for several days” (Frank, 2013).

1997 Saylor v. Board of Education of Harlan County, Kentucky: Following a fourteen-
year-old girl’s, altercation with another student, the teacher gave each student “five licks
with the paddle”. Unique to the case is the notice that the student had been “spanked” by
five different teachers already that day (Wasserman, 2010).

2001 Johnson v. Newburgh Enlarged School District: Gym teacher assaulted an eighth
grade student by grabbing him by the throat, screaming threats, and lifting him off the
ground by his neck, dragging him to the bleachers, choking him and slamming his head
against the bleachers four times. The assault was only stopped by another student’s
intervention (Wasserman, 2010).

Connecting corporal punishment and its relationship to or association with child sexual abuse is a
complex endeavor, given that the majority of the abuse is never reported. However incomplete,
even relying simply upon the data that is available, an adequate cause for debate is clearly
provided. While corporal punishment’s impact can range from what was referred to by two, high
school students as a “creepiness factor” (Haynes, 2012) of having a male teacher monitored by
another male teacher, paddle a female student, all the way to extreme and indisputable incidences
of sexual assault, benefits of corporal punishment in schools are nearly impossible to quantify or
to support with factual data.

Furthermore, arguments countering with the benefit of corporal punishment appear to have been
repeatedly debunked by the literature. Given the reported findings which included 2,570 educators
whose teaching licenses were removed for allegations of sexual misconduct just between the years
of2001-2005 (Associated Press, 2015) one may begin to realize how states’ historical perspectives
on corporal punishment in schools may be ready for a reevaluation.

Looking further, research ascribes to the idea of an evolution from victim to one who victimizes
as child sexual abusers often report a history of abuse (Knopp, 1984). Additionally, researchers
suggest that that there is often a tendency to abuse the victim in a way that replicates the offender's
own experience of abuse” (Hilton & Mezey, 1996).

Conclusion

Given that corporal punishment in public schools is prohibited in all European countries
(Schmueli, 2010), one must call into question the present practice occurring in 2016 in 19 states
(Frank, 2013). According to the Office for Civil Rights at the U.S. Department of Education, these
19 states account for more than 160,000 students being struck each year in public schools (Gardner,
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2008). Independent of age, ethnicity, gender or disability, the data on corporal punishment offers
a concerning and even somewhat frightening vision of what can happen when adults in a school
setting elect corporal punishment. While this in no way asserts that the use of corporal punishment
is intended by any educational entity to provide a segue for deviant behaviors toward children, it
does cause one to reevaluate his position on the use of corporal punishment a preferred disciplinary
means. Certainly not a new cause on which to propose legal reevaluation, the following letter to
then President Clinton in 1993, offered the following: “107 Organizations Call for an End to
Corporal Punishment in the Schools in the United States” (http://www.nospank.net/endcp.htm).

Highlighted in the narrative were excerpts from Dr. Morris Wessell, a pediatrician and clinical
professor of Pediatric Medicine at Yale University School of Medicine who wrote, “Beaten and
battered children are more likely to become adults who have inadequate control of their aggressive
feelings, who therefore strike out mercilessly against children, spouses, friends and sometimes
even other members of society.” The letter cites the protection from battery as a routine
administrative procedure for all groups, agricultural and factory workers, military recruits,
...... convicts, suspects, women, elderly....every group, except children.

Given the abundant data on the negative effects of corporal punishment by educators in any clinical
setting, the potential pathway to sexual abuse, and the dramatic disparity between populations
targeted for assault, it may be difficult to imagine a logical and data driven justification for the
continued usage of corporal punishment in schools. Perhaps additional research into establishing
alternative disciplinary practices and consistently creating monitoring systems and barriers to any
type of abuse within the sanctity of the school setting will help provide educators, parents, and
children a safe and secure learning environment, providing liberty and justice for all.
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Abstract

We live in a changing era, in which man had never lived so closely with knowledge. Thus, it seems
paradoxical that in the first decades of the twenty-first century students do not feel the passion for
learning, the passion that has moved the world through history and turned the human being into
something unique and unrepeatable. The incorporation of creativity and educational innovation in
the classroom by a renewed teacher results in an increased motivation by students and, in most
cases, the improvement of their academic performance. In this line, it is essential to work
advisedly, analyzing and internalizing the attitudes that teachers should have in order to achieve a
substantial change in mentality and philosophy of work.

Keywords: innovation, formation, creativity, change, teacher

Introduction

There is an amount of circumstances that cause among teachers a discomfort that often translates
into passivity which derives in turn, in a worsening of the baseline. Schools, management teams
and teachers in general do not understand how their personal or collective contribution, under
certain situations, can improve the educational situation when, on a global and on a policy and
legislative framework level, they feel abandoned and, in the worst, harassed. In this situation, the
quality of education feeds its problems and finds no new outlets or air to breathe. We must admit
that in recent years are constant apparent efforts by education authorities to improve the situation
of educational quality and academic performance as well. Several plans to improve the quality of
teaching or incident plans in education have landed in schools with a palliative function and have
been implemented with more skepticism than faith and more reluctance than illusion. These well-
intentioned reforms have not led to the expected changes and they have been contaminated with
the endemic disease that affects the state of education. It seems that the solution is not in these
improvement plans and educators receive them with reluctance. We have a system based on
memorization and standardization, an educational system poorly designed, outdated, variable and
ideological. A system that is unable to keep students and teachers excited about their own learning
and educational work. This system needs to be changed. However, teachers must not go on passive,
waiting for the global situation be changed from upper headquarters.

We can say that there are two types of teachers: traditional and innovative. They belong to the first
group those teachers who respect the guidelines that make the management teams without
questioning their validity or relevance, they define themselves as specialists in a given area, they
give priority to the seniority in the center or the specific charges before the professional curriculum,
assume the authority of educational administration without trusting or believing in it, work alone
and feel comfortable if the innovators do not alter their bubble of stability. They are immobile and
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comfortable with a daily work under control, they do not check their performance nor feel
comfortable with self-assessment. Innovators, conversely, are open to change, they do not fear
conflict because they operate comfortably in it, they are cooperative, they do not consider seniority
or the position in the center are a value, they are in continuous process of formation, they are
critical with the decisions of managers and management teams and seek for recognition of their
work because they feel that it is part of the change they crave. There is also a factor that
differentiates them above the rest; the first group of teachers has limited beliefs on students, while
the second group has high expectations for its students.

Learning the Lesson

Teachers must flip the switch and react against the established mediocrity. Our commitment is to
introduce innovation and creativity in the learning-teaching process. The classroom should be the
first level of action to start viewing the improvement, the classroom as a place of innovation whose
results will be, unavoidably, to transform the centers, from which other measures will be managed
to support actions that occur in the classroom. Fullan and Langworthy (2014), two of the most
interesting educational experts of the time, invite teachers to develop a new pedagogy based on
creativity and innovation to face the new challenges schools have. Only this way, we will see a
huge acceleration in the improvement of academic outcomes, instead of the frustrating decrease in
the results of the last decades. New teachers that change need to realize that expository methods,
must give way to interactive methods in which the teachers encourage student’s autonomy in the
acquisition of knowledge, through research, debate and confrontation of opinions. As Tribd (2008)
says, ‘The teacher must learn to mediate between information and knowledge’ (p. 194). It is going
over emitter teacher to the teacher learning facilitating teacher. But it is not easy, the dominant
factor is still nowadays the transmission of information from teacher to student.

In the OECD report (2012) about the education of the XXI century, a huge emphasis is placed on
the importance of preparing students on issues such as creativity, critical thinking, problem
solving, collaboration, social responsibility, etc. It is these skills that the near future citizen must
consider to get on successfully in the changing world he lives. The results of external tests that our
students pass and whose results are reflected in the PISA reports, leave in a desolate level European
and American student due to the poor academic results obtained by them. These results should be
a cause for reflection of all teachers. Low PISA results are explained because teachers do not teach
to use what students have learnt in everyday life situations, this mean that we continue teaching
for passing exams but not to act as informed and thoughtful citizens. Teachers are poorly trained,
there are excellent teachers but they are committed to their self-taught capacity. Internationally,
Fullan (1998) became one of the first voices claiming that an emphasis on improving the quality
of teachers had to be put particularly with regard to the collective ability to build better learning.
The OECD report (2012) points out that low school results are due, among other things, to a
teaching profession that does not offer a high quality. The Eurydice report (2013) evaluates the
quality of teachers, and advocates a highly-qualified level access to the teaching profession and
provides the opportunity to begin to attract the best students to careers devoted to the education.

Nowadays teachers are not responding to a school that belongs to the future. Stoll and Fink (1999)
expressed this need for years and daring to say that our schools would be good if we were in 1960.
That is why one of the areas of knowledge in which we should print our efforts as educators is to
understand and manage the process of educational change, school improvement and innovation.
To remedy this situation, there is a need for a change in applicable methodologies in the process
of teaching and learning, from expository to participatory methods, from the masterful lesson to
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dialogue, from passivity to action. It can be said that innovation and improvement are the aspects
that are available to the action of teachers and that is precisely where we should focus our
formation and efforts to contribute to change. Both innovation and improvement require a change
of attitude and mentality, and an enormous capacity to face the conflict and problems. The
professional we require should be open to discussion and dialogue, resistant to discouragement
and knowledgeable about what change means.

For a real change, teachers must have a new vision of the educational world, believe in the
necessity and form for the process. The schools demand the need for change, a new professional
culture in which the teacher sees himself as part of a professional group where skills such as
teamwork, coordination and joint programming are the main axes of their activity. Teachers need
to realize that expository methods must give way to interactive methods in which the
teachers encourage student’s autonomy in the acquisition of knowledge, through research, debate
and confrontation of opinions. The teacher must learn to mediate between information and
knowledge. But it is not easy, the dominant factor is still nowadays the transmission of information
from teacher to student. To provoke change we advocate innovation and creativity as the right tool.
However, can teachers be innovative despite the culture of change does not appear in the center?

Innovation Against Isolation

Indeed, creativity and innovation in the classroom may open a gap themselves even if there is not
a culture of change in the center, not the desired situation but it does have an impact on the
classroom space. Teachers who are innovative are committed to finding a new school culture that
can influence part of the cloister, through the observation of results, curiosity or the spontaneous
formation to other colleagues from these pioneers. This is not to say, however, that we can focus
the change of a school on the isolated innovative practices. Paredes and De la Herran (2009) claim
that the change does not occur in isolation as it affects both the macro structure and micro structure
and to focus on the individual innovative capacity does not normally produce results in practice as
it can occur that innovations disappear when those people leave the institutions or when that
individual effort is reduced or canceled when disappearing protection situations to innovation.

When speaking about the change needed and demanded by new schools, we must focus on one of
the huge problems which affect the whole system. The individualism that affects not only the
teachers” behavior in the teaching learning process but also, and more important, the whole
educative system and results. There is a lack of a collaborative spirit among teachers which choke
the educational quality. We remain excessively individualistic in our daily work. Often efforts to
promote and encourage cooperatives take place, but they are overly linked to personal efforts of a
group of teachers who understand that collective work and participation are still pending, and this
happens if there is no management team to boost the centers in the sense of participation and
discussion as basic tools to get the real change needed for excellence in educational quality.

We can still define many schools as a sum of watertight compartments: classrooms, departments,
management teams, cloisters, management and educational community. The fact that these organs
and action spaces maintain a good relationship between them and can boast of a horizontal outline
and not hierarchical and vertical, does not make out of its operation the ideal situation. These
elements must ally and integrate. In schools, individualized work remains the imposed mode. We
can blame the schools organization but it cannot be obviate the existence of those educators who
are used to working in isolation and can find it difficult to share ideas or have their practices
questioned. Isolation must not be a side effect of being a teacher. In most of schools, it is very easy
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to get in the trap of entering the class, shut the door and attend the group of students feeling yourself
as the only responsible of their education and improvement. The way schools are organized benefit
this way of acting; teachers working together but sharing nothing. San Fabian (2006) attributes
this taste for individualism to the cell-way organization of school spaces. Currently, a collaborative
culture involves trusting relationships between teachers, mutual support and shared learning.
Schools are still dominated by the unshared isolated performances, collaborative work is not
regarded as widespread as it should be. The faculty is too installed in the dynamics of ‘tell me and
I do’. Although, if we reflect carefully, what came first the chicken or the egg?

It might be thought that teachers are immobile because the centers do not spread in a participatory
work or, on the contrary, participatory life of the schools is an impossible challenge because of the
individualistic character of teachers. However, effective teachers want collaboration, need
collaboration. Teachers must begin to learn each other and from each other in order to become
stronger, more effective and more qualified. This academic interaction will result not only
productive for teachers but also for students. There are many researchers who have argued that
collaboration may improve the teaching and learning process. In a very interesting research,
Hausman and Goldring (2001) investigated whether there is an empirical link between teacher
collaboration for school improvement and student achievement. According to these authors,
teachers are central to any change in schools. Besides, it has been widely proven that the more
teachers collaborate in their daily educational activities, the more they are able to converse
knowledgably about theories, methods and processes of teaching and learning, and thus improve
their instruction.

A Good Evaluation Against Control

Another of the great evils which, from our own perspective, teachers have anchored on the road to
improvement is the absence of a culture of assessment. The external assessment is still considered
a form of control of teaching practice that teachers and management teams are reluctant. What at
first it appeared to be a release for the system has turned against us and left us, in many cases,
unable to critical judgment, becoming one of the big negatives centers. In the words of Martin
(2010), no one doubts that the quality of teachers is one of the essential factors in education, but
the professional development also demands counting on the procedures for assessing the task that
is performed in order to improve it. However, educational systems still suffer from the dynamism
that these processes pose to the quality of education, as revealed TALIS OECD report (2009). The
faculty continues to show resistance to be evaluated. In a recent survey of teachers of Elementary
and Secondary Education it was shown that only one in three teachers agreed to carry out an
assessment of the results of the teaching impact on working conditions.

The problem of rejection experienced in our schools to the assessment of teaching practice is an
enormous lack of information and teacher formation in this regard. What kind of assessment should
we expose to? Who is the ideal agent for that assessment? Is that assessment translated into
information, or bureaucratic requirement? Assessment for improvement or mere control? There
are many questions that we, as teachers, do before a task we are not prepared to do, and therefore
willing. Ignorance causes reluctance. It is time to rethink not only a new culture of self-evaluation
but also reclaim quality evaluation.

The solution is to introduce in schools, from within, a philosophy of evaluation, which stresses the

benefits that bring this necessary educational action and minimizes the drawbacks and fears. The
assessment should start to be considered, not as a threat, but as a generator of exercise changes. It
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is somewhat ironic that a profession that constantly and regularly evaluates as part of its power, is
so reluctant, and in the best case, suspicious to be evaluated. The evaluation is necessarily an
inherent work to teaching and a factor of relevance to the educational reality and to achieve
improvement. As pointed out by Bolivar (2013), any possible external evaluation will have little
effect if it does not cause, at the same time, internal evaluation processes leading to make things
better.

There are many challenges before us in improving our schools, evaluation is one of them. Without
a weighted evaluation exercise cannot be a judicious reflection on teaching practice, rejecting the
evaluation we reject the self-critical assessment and the ability to adapt to changes. It is absolutely
necessary a reeducation in this aspect.

Conclusion

The teacher is the most influential element in educational practice. The ideal is to have an inclusive
approach to innovation, in which teachers, administrators and counselors work in a coordinated
way to facilitate innovation and change in our schools, but while this solution comes the teacher
must promote and rely on these creative practices. Following Fullan (1998), the future of
educational change depends on the evolution from innovation to institutional development. We
need to become the roots of a new transformation in education, prompted by real changes in
methods, curriculums, technology and social demand for better learning. Teachers must restructure
themselves and do it surely and hopefully. Taking the initiative, they will be leading the way to
more and more educators, creating a transmissible flow which will motivate them to rethink their
relationship with students, colleagues, and the whole community.

Marina (2001) summarizes the features of the new teacher as a professional that sees education as
an ethical project; expert in education, in collaboration, trained for action; for diversity and
problem solving; who takes a more active role, not to mention that among the attitudes that allow
learning are those that have to do with humility and responsibility.

At this time in which it has been widely exposed the need of new teacher’s role and profile, it
would be a great self-reflection exercise to remember the lessons that Fullan (1993) bequeathed us
in his prescient book ‘Change Forces’ about the difficulties a transformer process implies and to
remind ourselves that we are far from dispensing prescriptions for what is right and what is not,
the wise and unwise. Changing schools is changing society and vice versa, that is an expensive
magisterial formula and that we apply ourselves.

Lesson 1: the important thing cannot be imposed by command, the more complex the change is
the less it can be forced. Lesson 2: change is a journey, not a model, change is not linear, is full of
uncertainties and passions and sometimes becomes perverse. Lesson 3: problems are our friends,
problems are inevitable and one cannot learn without them. Lesson 4: vision and strategic planning
come later, premature visions and plans blind. Lesson 5: there must be a balance between
individualism and collectivism. There are no one-dimensional solutions to individualism nor to
groupthink. Lesson 6: neither centralization nor decentralization work alone, both top-down
strategies as bottom-up are needed. Lesson 7: a wide connection with the environment is
fundamental. The best organizations learn both from the inside and outside. Lesson 8: each person
is an agent of change, change is too important to leave to the experts (pp. 21-22).
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Abstract

This paper examines the earliest and most enduring goals of Western education, and argues for
their continuation in the current US administration’s proposed policies. As a US citizen living in
Canada, the author brings a dual perspective to the philosophical values that were identified in
antiquity and have since served as a compass throughout the ages. Discussion centers on values
as related to the education that today’s teachers feel students need for the society that they will
inhabit. In light of 21% century issues, relevant contributions of Socrates, Plato and Aristotle,
possibly education’s most renowned pairings of teachers and students, are explored.
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Introduction

The author is an American citizen who has worked and lived in Canada for two decades. The
advantage of being an exile, an outsider, in that state of “in between”, is to acquire, comfortably
or uncomfortably, a sharper perspective on events. In Canada there is a tendency to observe the
US closely, having an immense border and an influence in mainly one direction that requires
Canadians to remain fastidious about maintaining their distinct identity. Canada has its own
challenges, and only history will tell which methods succeed best in handling issues common to
both countries. Undeniably, both countries are inextricably linked — by history, geography,
economics, culture and especially by similar educational ideals and their sources, although with
points of divergence — but both can learn from one another.

It is through this lens that the author would like to compare the genesis of Western education in
ancient Greece, with the important dichotomy handed down through the centuries from
Plato/Socrates and Aristotle that together form the ideas and values on which North America builds
its educational systems. It may not be an exaggeration to say that in the US, education is one of
the crucial pressure points due to a tug-of-war between 215 century multiculturalism and the settled
descendents of European immigrants, or more simply, liberals and conservatives. Furthermore,
there are sublevels and subgroups within, mainly those conservatives who, previous to large
numbers of non-white immigrants entering the country or jobs moving to Asia, had access to
earning a decent living without pursuing higher education but who now find themselves struggling.
It is for this subclass of individuals that Donald Trump wants to “make American great again”. In
Canada, 80% of immigrants are granted permanent residency for “economic reasons” (Welcome
Canada, 2016), meaning they have agreed to import a large amount of money to invest in the local
economy. Undeniably connected to this prosperity is that 34% of these economic immigrants
already have a university Bachelor’s degree or higher and of those, 50% have STEM degrees,
which is greater than the Canadian population at 26% (Statistics Canada, 2011).

Currently, in the city of Vancouver, British Columbia, Canada, 40% of the population is foreign
born, and yet there is very little ill will directed at immigrants in terms of their right to enter the
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country and, with their education and personal wealth, perhaps more easily find employment.
There are schools in Surrey, BC that have an 80% Muslim student population, and most every
school in the Greater Vancouver area is highly multicultural. (BC Ministry of Education, 2016).
Schools are not without their conflicts, but the question that arises from some outsiders’
perspectives is: how does this system work so well? How is harmony achieved? This brings us
back to the roots of education.

Some Context: Ancient Greece

In antiquity, literacy was scarce, writing systems crude and available only to court scribes. The
oldest existing artifact of writing is a clay tablet etched with cuneiform wedges from Ancient
Sumer in Mesopotamia, or today’s Iraq, dated approximately from 3200 B.C. (4rchaeology, 2016).
It preserves for the ages not some hard won knowledge intended to spare future generations from
repeating devastating mistakes or honor the best among the venerated, but, in fact, to issue a receipt
for grain paid to the ruler as tax. So much for the romantic view of the dawn of civilization. By
the time of Homer in early Greece (approx. 800 BC), however, the vehicle for education was
storytelling, conveyed by the itinerant poets who disseminated knowledge throughout the
countryside as a means of forging cultural unity, establishing religious ritual and common identity.
Poetry encrypted communication through rhyme, musical beat and dramatic telling, embedding
information in the minds of the listeners. Repetition and interpretation among competing poets
served to reinforce the public’s collective memory until literacy spread around the Mediterranean
centuries later. Interestingly, it is this “threat” of the dominance of fiction to shape the hearts and
minds of youth that initiated the rise of rationality, and with it, a whole basis for Western thought
and education.

Western philosophy begins before the time of Socrates (470-399 BC), but he has always been seen
as its ideal and hero. In his unyielding quest for truth, his prowess in argument, and willingness
to die for his beliefs, Socrates’s motives were not fame and fortune, but a need to save his soul.
This may seem quaint by today’s sensibilities, but Socrates also had political motives: he was
against democracy as a form of government, but even more opposed to men who could not rule
(Solomon & Higgins, 1996).

Socrates himself never wrote anything, but Plato, Socrates’s most famous student, attempted to
record his most compelling ideas. According to Plato, Socrates, whose only crime was to provoke
people in order to make them think, was charged with not believing in the gods, and corrupting
the youth of Athens, obviously, on trumped up charges. He was put on trial and his jury consisted
of some people he had humiliated. In Plato’s Apology we hear how Socrates respects the law and
is willing to be punished by it, because what is the law for but to uphold the values of the people?
Socrates is sentenced to death, but he refuses to allow his friends to help him escape, what the jury
expects him, like other convicted felons, to do. Instead, Socrates insists that he will die a virtuous
man, and he is doing his soul good in accepting his punishment, he believes that much in the
importance of the system.

The point for Socrates, in his debates, in his attacks on politicians, and in his death was to force
others to search for the answers themselves. Questions such as, What is virtue? What is justice?
What is knowledge? may be unanswerable, but it is still important for people to think about, argue
through, and possibly die for.
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Plato (423-347 BC), a student of Socrates, in his time was keenly aware of the competing ideas
that emanated from religions, cultures, politics and philosophies in the rich civilizations around
the Mediterranean. He also seized upon truth as a necessity to direct people away from
superstition, violence, corruption and ignorance (Havelock, 1963). To this end he wrote The
Republic (1987), a description of the ideal state that included his concept of the proper education
of youth. He believed ideals such as absolute truth, a perfect democracy or complete goodness
were not possible, but as a “form” they could exist in the mind of the individual and act as a guide,
or a goal to strive toward, which would keep people on the right track.

While Plato put his faith in ideals to lead society, his student, Aristotle (384-322 BC) urged
philosophers to train their minds upon reality. He saw qualities on a continuum from weak to
strong, where people should aim for a Golden Mean in the middle, so as to maintain balance
(Nicomachean Ethics, 2002). Aristotle also saw the value in stories as reflecting reality, and the
plays especially allowed people to experience dangerous emotions in a controlled environment,
surrounded by others having the same experience. At the climax, the “truth” of the story could be
cathartic for the audience, and much could be learned from it that could be applied to life. Plato
disagreed that emotions could do anything but cloud our rationale minds and prevent us from
recognizing flawed characters. Aristotle believed that when examined in hindsight, emotions
reveal a truth about experience that is more reliable than rational thinking.

Although Socrates/Plato and Aristotle overlapped on some concepts, they also disagreed on points
which continue to be discussed and evaluated. Their legacy has come down to us through the ages,
interpreted through the events of history, politics, religions, and new philosophies, and now into
modernity, changed significantly, but surprisingly with core ideas resistant to change or dismissal.
For this reason they are labeled “perennial” ideas in Western thought. In education, few teachers
would want to follow Plato’s recommendations to the letter, yet in broad strokes, there is much of
Plato still organically a part of contemporary educational ideas. For example, Plato supported
education for everyone, and the opportunity for social mobility based on ability. In his works,
Plato recognizes the sovereignty of the Good, the quality that supersedes and encompasses all the
other virtues which is deeply a part of the human experience today for those who have internalized
moral values (Murdoch, 1970).

In the next sections, four aims of education that still hold true, and may even be more important
than ever, will be examined.

Socrates, Truth and Good Citizenship

What we know of Socrates’s ideas come to us from Plato’s early writings. Plato carefully recorded
some of Socrates’s most famous debates where Socrates often drilled down through questioning,
or the Socratic method, to reveal a person’s ignorance, or lead them to a point where they could
apprehend the correct idea themselves. Socrates believed people are inherently prejudiced and
accept ideas they encounter out in society without questioning them. His educational goals were
to get students to dispute what they heard, especially ideas that are widely accepted. In The Apology
(Plato, 28E), Socrates sees it as his duty to act like a “gadfly on a horse’s back”, biting, agitating,
and otherwise annoying others in society (Nussbaum, 1997) to get at the truth.

Today we see powerful examples of ignorance in society, and social media and technology have

become foremost in promulgating disinformation. “Crowd sourcing” is not a way of confirming
the truth; in fact, one of the worst logical fallacies is the “ad populum” strategy in argument where
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the speaker cites the truth of an idea based on its having the most support. In other words, if
everybody believes it, it must be true. When students are not explicitly taught media literacy, they
are in grave danger of believing what they hear. If students do not learn to think for themselves,
or at least question what they encounter and evaluate sources of information, they are vulnerable
to inaccurate ideas, propaganda and manipulation. And worse, they may not know it because
everyone else seems to be lulled into a sense of certainty through consensus.

Socrates can do much for us today in returning students to a love of learning, and the wisdom
acquired through doing the hard work and figuring things out for themselves. Too often educators
fail to model a love of learning themselves, and communicate to their students the deep pleasure
of becoming more educated.

Socrates and Self Respect

Socrates offers a model on the value of education related to the virtues, or developing good
character. He gives compelling reasons to be good, and not just when others are watching. He
claims it is more important that we do it for ourselves, for our self-respect, because then we can
be proud of ourselves, and discover being good is important for intrinsic reasons.

In our students’ lives, they may grasp the idea that there is often another system at work in society:
it’s wise to follow good behavior when it works to increase reputation and social capital, but it’s
also okay to allow oneself to behave badly, as long as no one gets caught. Socrates would say
adhering to this maxim will do damage to the self, if not before getting caught, then certainly after.

In some careers, some people may find it difficult to uphold Socrates’s values if they are embedded
in a work culture that rewards corruption and greed due to the necessity of competition and
“winning”, such as on Wall Street or in sports leagues. Just as problematic are environments where
people in their high status see themselves as above the law or beyond certain social contracts.
There are frequent examples in the news where people in public life are “recusing” themselves
from testimony, or when interviewed by journalists, deflect questions, put a spin on facts or create
new scandals to distract the public from the real issues.

Plato and Upholding Ideals That Bring Us Closer to Perfection

In the Republic, Plato takes great pains to present his ideal curriculum, opening the educational
institution to all {male} children who follow a set plan for their development. His recommendation
is that pupils take a variety of courses, beginning with poetry and music, learn to read around age
15, undertake military training, and then their teachers who had marked their progress and
inclinations would determine where their place in society lay. Some may choose to drop out as
being unsuited to study and instead train for a job. Possibly most remarkable for the time, in
Plato’s state, there is mobility based on an individual’s ability; given the talent and energy, any
student can continue on to “higher education” and possibly to the apex, that of “philosopher king”,
the man most supremely suited to rule.

With Aristotle, the school was meant to mirror real life, only in a better sense. Justice could be
upheld and teachers were there to answer any questions that arose at the proper time. When moral
conflict emerged, the teacher was not only able to explain proper behavior, but also model that
behavior in the teaching of morality.
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Because in ancient Greece the great teachers who were also philosophers were highly respected as
“sages”, finding one’s place in Plato’s Academy or Aristotle’s Lyceum was greatly sought after.
The possession of knowledge and achievement of understanding was the highest goal. For students
of both Plato and Aristotle, the promise of knowledge that derived from an ordered mind and a
categorization of objects and events in life held great value. Plato called it in the Allegory of the
Cave, “emerging from the cave of darkness or ignorance, and coming out into the sunlight or “the
Good” (Republic, XI16). Aristotle called it “flourishing”, living the reflective life, in harmony
with all other aspects of life. People ought to have enough money to live without worry, but
acquiring material goods were not a worthy goal. With Plato, the ideal ruler was one who had been
chosen from the most excellent of those who had become philosopher kings. Admired by all for
extensive knowledge, advanced ethics, physical superiority and balanced temperament, these
students were best suited for making the right decisions for the citizens of the republic.

Today, teachers themselves need to accept, whether they like it or not, that they are role models
for their students. As professionals, teachers are held to a higher set of ethics than what students
might normally encounter in the public realm, and it is the teacher’s ethical standards that give
them the power and the right to actively shape young minds. It may be a heavy responsibility at
times for the teacher to think about moderating and monitoring their own behavior, but for many
students, it can be a turning point in their young lives to have direction when their home
environments offer no moral guidelines. Often they turn to the school to provide the “normalizing”
they need in order to begin to think for themselves and take responsibility for their actions. This
will also allow students to partake the in moral collective consciousness that society seems to have
lost because of a fear of imposing one’s views on someone from another culture or religion.
However, a quick survey of the values promoted in major religions and cultures reveals an
exceptional uniformity, including key prohibitions, like “do not kill”, “do not steal”, and the like.
Often people confuse rituals such as “do not eat meat on Friday” with universal moral imperatives.
In Canada, where a diverse population lives, works and cooperates smoothly, tolerance and
acceptance is the norm, and the emphasis is on similarities, not differences. Universal moral values
are promoted, most strongly in schools. This is an important component in teacher education, and
the government and the rest of society embrace it. Here Aristotle’s Golden Mean can teach us
about balance and moderation in our behavior and in our society. And also to resist when we see
a lack of moral education or balance in others.

Plato, Politics and Entertainment

Often it is challenging to explain one of the more perplexing opinions held by Plato, and that is his
rejection of the arts, in particular, the poetry and drama of his time. Plato was not only concerned
about the emotional reaction people had that clouded their minds, but also that in the telling of the
story, they often identified with flawed characters. Havelock (1968) explains that once a society
begins to spend more and more of its leisure time on entertainment, the quality and moral values
of that society begin to decline. Plato predicts how excessive amounts of entertainment can impact
a person’s potential, if a counter-balance, such as a critique of that entertainment, does not take
place. Certainly in contemporary society the sources of entertainment are endless. The amount of
television youth consume and the quality of the behavior and messages they receive about
relationships is questionable at best. If parents are not discussing the content, especially if it is
morally ambiguous or disturbing, students are at risk of learning about life from flawed sources.
Granted Plato has been accused of being a puritan and not having the sophistication or sense of
humor to back off from philosophy to appreciate the lighter side of the arts (Murdoch, 1970). Yet
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teachers might agree that their students’ addictions to all kinds of entertainment from their various
devices is interfering with their intellectual and social development.

By extension, in society today, in people young and old who do not have the education or
awareness to realize the seriousness of what is at stake in government, there is a blurred line
between entertainment and politics. In Socrates’s time, the Sophists had great sway over the
population and their ability to win public opinion was more based on oratory skills than content
and character. This may have been Socrates’s motivating factor in developing his philosophy.
Democracy works much in the same way; the most popular candidate may appeal to the public
through showmanship and bombast and garner the majority’s vote. A public that is not familiar
with the issues, cannot see through the rhetoric, and cannot evaluate the character and values of a
politician is in grave danger of losing what they hold most dear. The world can only hold its
breath, and hope for the system as a whole to function as it should, and eventually time will move
it forward to a better political era. At least, that’s the ideal.

Conclusion

The roots of Western education go back at least 2500 years and have survived revolution and
radical influences without losing sight of the fundamental values at its heart. Ask any adult who
has completed a high school education what it is to be educated, and you will learn the key aims
of education: to be a good citizen, find a job, acquire skills and knowledge so as to participate in
subject areas, and last, to understand what it means to be human. The dueling yet complementary
voices from antiquity have provided a unique approach in Western education, one that is still
strongly with us today, namely: idealism vs. realism; fact vs. value; truth vs. meaning; art vs.
science; and the state vs. the individual. The result of these options is that as educators, we are
always given two or more perspectives on things which enable us to see complexity. There is no
“one size fits all”; rather, there are best practices to hold up to individual cases. At the time of
writing this paper, the author can only speculate what changes may come in education under the
Trump administration and a Secretary of Education who proposes to implement a charter school
model. Educators know that socio-economic factors impact schools and the students who attend
them. Struggling students are able to accomplish more in mixed ability schools, rather than through
staying ensconced in low achieving environments. Education is the beating heart of a nation, and
the care and investment put into creating excellent schools must be based on the best that we know,
sourced in universal human values, and forged through the educational philosophies that have been
passed down to us.
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