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Does Metacognitive Reflection Benefit Art Stu-
dents?

Abstract: The study of art, especially perspective, involves the use of specialized vocabulary words which can
be difficult to learn. Metacognitive reflection (MR) offers a method to improve student learning of academic
language. Teacher feedback on students’ reflections provides additional benefits. This quasi-experimental
study measured the influence of MR and teacher feedback on students’ ability to learn and retain academic
language. This study was conducted three separate times, to improve validity. While the MR treatment groups
attained and maintained greater mean gains overall, post-hoc tests revealed that differences between groups
in two of three studies were not statistically significant. The groups who engaged in reflection with feedback
added a weighted mean gain of d = .37 to their posttest score beyond that of the comparison groups. This find-
ing provides moderate evidence for the efficacy of practicing reflection with feedback.
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Zusammenfassung (Eric E. Howe: Nutzt die metakognitive Reflexion den KunststudentInnen?): Ein Studium
der Kunst, insbesondere der Perspektive, beinhaltet die Verwendung von Fachwértern, die schwer zu erlernen
sein kénnen. Metacognitive Reflexion (MR) bietet eine Methode zur Verbesserung des Lernens von Studieren-
den in der akademischen Sprache. Das Feedback der Lehrkrdfte zu den Reflexionen der Schiiler bietet zusdtzli-
chen Nutzen. Diese quasi-experimentelle Studie misst den Einfluss von MR und Lehrer-Feedback auf die Fdhig-
keit der Schiiler, akademische Sprache zu erlernen und zu bewahren. Diese Studie wurde dreimal durchge-
fiihrt, um die Validitdt zu verbessern. Wihrend die MR-Handlungsgruppen insgesamt héhere mittlere Zuwdch-
se erzielten und aufrechterhielten, zeigten Post-Hoc-Tests, dass die Unterschiede zwischen den Gruppen in zwei
von drei Studien statistisch nicht signifikant waren. Die Gruppen, die sich mit Feedback an der Reflexion betei-
ligten, fiigten ihrer Posttestbewertung einen gewichteten mittleren Gewinn von d = .37 hinzu, der liber den der
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Vergleichsgruppen hinausging. Dieser Befund liefert moderate Belege fiir die Wirksamkeit der Praxis der Re-
flexion mit Feedback.

Schliisselwérter: Metakognition, akademische Sprache, Reflexion, Lehrerinnen-Feedback, visuelle Kunst
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AnHomayusa (Jpux 3. Xoee: Hackosnvko eajxcHa 045 cmydeHmMos XyooxcecmeeHHblX Hanpas/aeHull
nodzomosku MemakozHumueHas pegaekcua?) Hsyvenue uckyccmea, 0co6eHHO mMoz20 yvacmka, zde
0COGEHHO 8aXCHO pa3buUpPAMbCsl 8 NEPCNeKMuUBU3AYUU, CONPSIHCEHO C 88000M CneyUaAbHOL JIEKCUKU, 0CB0EHUe
kKomopotll daemcsi cmydeHmaM Hesezko. MemakozHumugHasi pegaekcus sieasiemcsi MemodoM, Komopblil
cnocobcmayem yJayvuleHUuto npoyecca o6ydeHusi cmyodeHmos Hay4HoUu mepmuHoso2uu. /JonosHumensHolll
apdpekm e603HUKAaem 3a ciem mozo, YMO caMu npenodasameau  HACAAUBAIOM CB80K ped/ieKCur Ha
pedaexcuro cmydeHmos. 3a cuem makozo, oMU IKCNEPUMEHMANbHO20 8APUAHMA, «3AMePSIemcs» 8AUSHUE
MemakozHUmMueHot pedaekcuu u «npodeccuoHasbHOU» 38aaaYUU HA ChOCOGHOCMb CMYydeHmos
yceausams U 3anOMuHamev HAy4Hull A3blk. Takue 3amepbl npogoduaucs mpudscdsl, 4mobul cdeaamb
pe3ysabmamvul 6Gosee 8anudHvimMu. Ecau 6 epynnax, € komopwvix 6HUMaHue 6bi10 CPHOKYCUPOBAHO HA
MemakozHUMuU8Hol pediekcuu, 0603Ha4uaAcs pocm cpedHUX nokasameJiell, Mo anocmepuopHvle mecmaol 8
dgyx u3z mpex c/y4aes He 8blSI8UAU CYWECMBEHHBIX pa3auduli. I'pynnul, 8 Komopblx 6bl1 3a0aH opueHmup Ha
06pamuyio ces13b, NPOJeMOHCMPUPOBAAU 8 NAAHE OYeHKU 3Ha4umeabHbulll cpedHull npupocm d=.37; amom
nokasamesib 0Ka3a/csl gblule, YeM 8 conocmasasieMulx epynnax. IlosyveHHvle daHHble N03804a10m cdesnams
8b1800bl 06 3PPeKMUBHOCMU UCNO16308AHUSI MEMOJ08 MEMAKOZHUMUBHOU pediekcuu u 06pamHoll cessu
0415 peuleHUs1 KOHKpeMHbIX y4eOHbIX 3a0ay.

Kawouesvle cio06a: memakozHuyus, Hay4Holll A3blK, pedieKcus, 06pamHas ces3b co CMopoHbl Nedazozos,
8U3ya/1bHOE UCKYCCMB0

Introduction

The study of art, especially perspective, involves the use of specialized vocabulary words (Montague,
2013). Students in art do not always enjoy or respond well when asked to learn the more formal parts
of the curriculum (Pennisi, 2013). This includes vocabulary words, which can be difficult to compre-
hend (Jucks & Paus, 2012), because they convey context specific concepts (Uccelli, Galloway, Barr,
Meneses, & Dobbs, 2015). When students have learned to use the specialized vocabulary or academic
language of a subject, communication between teacher and student improves (Lahey, 2017).

Knowing academic language also helps the learner think about the content (Nagy, Townsend, Lesaux, &
Schmitt, 2012). While academic language is only a part of a visual art curriculum (National Coalition for
Core Arts Standards, 2014), students need support from the teacher to learn it (Lahey, 2017). Metacog-
nitive reflection (MR) offers a method to increase student learning of academic language, and other
subjects in general (Bond, Denton, & Ellis, 2015; Jucks & Paus, 2012).

Significance

0ddly, while reflection was almost universally called for in art education theory, few empirical studies
have examined the efficacy of this technique when applied to the art classroom. A Boolean search of five
leading peer reviewed art education journals revealed 21 articles that included the words “reflective”
and “assessment” in the title, or body of the text. Of these, only a handful addressed students reflecting
on their work in the manner Bond, Denton, and Ellis (2015) studied. None of these studies reported
statistical information that could be further examined. Even the rich collection of case studies on reflec-
tive practice by Burnard and Hennessy (2006) while inspiring, did not provide statistical data to help
the reader gauge the size of the impact of the described experiences.
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Theoretical Constructs

Metacognition

Among the many theoreticians who have contributed to the study of metacognition, three stood out as
foundational: Piaget, James, and Vygotsky (Fox & Riconscente, 2008). Building on the work of these
foundational theoreticians, John Flavell and Ann Brown developed the theory of metacognition through
research on children’s use of learning strategies. Brown (1994) expressed metacognition as the process
through which learners “have insight into their own strengths and weaknesses and access to their own
repertoires of strategies for learning” (p.9).

After Brown’s untimely death in 1999, Flavell continued to research metacognition extensively (e.g.
Flavell, 1979; Flavell, 1985; Flavell, 1999; Flavell, 2000; Flavell, Green, & Flavell, 2000; Wellman, Ritter,
& Flavell, 1975). Flavell differentiated among metacognitive knowledge, experiences, goals, and actions
(Flavell, 1979).

Metacognitive Reflection

One metacognitive action that was developed over time and used by students to attain learning goals
was MR. Metacognitive reflection was defined as thinking about learning or “critical revisiting of the
learning process in the sense of noting important points of the procedures followed, acknowledging
mistakes made on the way, identifying relationships and tracing connections between initial under-
standing and learning outcome” (Georghiades, 200443, p. 371).

Though beneficial, students did not always engage in metacognitive thinking (Wismath, Orr, & Good,
2014), even when provided with a variety of well-designed prompts and activities (Kwon & Jonassen,
2011). A conducive classroom environment was necessary for students to engage in meaningful reflec-
tion (Black, & Wiliam, 2009). Students must have trusted the teacher (Georghiades, 2004a) and been
free from fear of judgment from other students or the instructor (Slinger-Friedman & Patterson, 2016).

Even with ideal conditions, students needed the guidance of a teacher as they engaged in reflection.
Learners’ perceptions of their use of metacognition was often inaccurate (McCardle & Hadwin, 2015).
They may have felt they were regularly reflecting in deep ways on their learning, while their reflections
were relatively shallow and infrequent. Additionally, there was potential for students to be misled by
their reflections. When students found a subject easy to learn and conflated this with thinking they
would be able to easily remember the subject in the future, they may not have devoted enough effort to
review (Proust, 2007). Finally, students must have applied the results of their reflection to future learn-
ing in order to complete the process and this was not guaranteed to happen (Tarricone, 2011).

To mitigate these pitfalls, teachers could model MR for their students (Ellis, Denton, & Bond, 2014).
Zimmerman (2013) explained that when a student carefully watched a skilled person such as a teacher
or more advanced student perform a task and subsequently observed positive benefits as a result of
correct task completion, the student could become highly motivated to continue with their own learn-
ing. Additionally, when a person modeled self-correction this helped the observing student in the future
when they encountered similar situations (Zimmerman, 2013). Think Aloud was an example of one
such strategy where a teacher talked through their thinking as they solved problems in front of stu-
dents (Ellis et al.,, 2014).

Though many teachers seemed to understand the benefits of MR they did little to promote it (Dignath &
Biittner, 2018). If the educator did not intentionally plan time for reflective habits to be cultivated, the
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other parts of the curriculum squeezed this out (Zuckerman, 2003). Fortunately, MR activities could be
simple enough for teachers to easily implement in the face of competing priorities (Bannister-Tyrrell &
Clary, 2017).

Teacher Feedback

While teacher feedback seemed to be a common feature of many classrooms, it was often misapplied by
well-meaning teachers when they praised a student without addressing the task (Hattie & Timperley,
2007). When done well, feedback helped the learner understand where to head next in their learning
(Hattie & Clarke, 2019). This gave the learner direction and motivation to continue. In a recent meta-
analysis, Hattie & Clarke (2019) reported feedback as having an effect of d = 0.73 on student achieve-
ment.

Feedback could also prevent faulty models from being adopted. Students who did not know they mis-
understood a concept might not have realized they had misunderstood until they were presented with
information that challenged their understanding. Presenting students with feedback on their correct
and incorrect answers was one way to help them sort out which areas they had learned and still needed
to learn (Kwon & Jonassen, 2011).

Reflection in Art

Reflection had long been a part of art education. As early as 1992, Winner and Simmons writing for
Harvard’s Arts PROPEL project asked art teachers to encourage art students to reflect on their work.
Standards published by the National Coalition for Core Arts Standards (2018) called on students to
respond to artwork by analyzing, interpreting, and evaluating artwork.

Many state and local school districts also advocated for students to reflect on their work. For instance,
the Maryland State Department of Education (2018) published a standard titled Use of Student Self-
Reflection in Assessment Tasks. Included on their Fine Arts Education website was a short form for stu-
dents to use to reflect on their work. Another example was the San Diego Unified School District’s
(2018) Self-Reflection Assessments. As noted earlier, while reflection was almost universally called for in
art education theory, few empirical studies had examined the efficacy of reflection when applied to the
art classroom, providing impetus for the current study.

Academic Language

The current study included teaching academic language related to perspective drawing. Academic lan-
guage skill was increasingly recognized as critical to student learning (Lawrence, Corosson, Paré-
Blagoev, & Snow, 2015; Uccelli et al., 2015). Academic language could be difficult to comprehend (Jucks
& Paus, 2012), because it conveyed context specific concepts (Uccelli et al.,, 2015). When students had
learned to use the academic language of a subject, communication between teacher and student im-
proved (Lahey, 2017). Knowing academic language also helped the learner think about the content
(Nagy etal,, 2012).

Metacognitive reflection was one method that could support student learning (Bond et al,, 2015). Dur-
ing reflection a learner might have wondered if they really comprehended a word, realize they didn’t
and asked the teacher for help, or looked it up in a dictionary, and subsequently arrived at a more accu-
rate understanding (Jucks & Paus, 2012). Beyond simply reciting a definition, students used these
words to convey context specific concepts (Uccelli et al., 2015). Meaningful learning included practicing
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the language (Uccelli et al., 2015) in various ways, including discussion (Lawrence et al., 2015). While
this approach privileged formal language, thoughtful teachers took care not to devalue the language
skills learners brought to the classroom from their communities (MacSwan, 2018).

Review of Empirical Studies of Metacognition

The following studies provided evidence of the effectiveness of MR in improving learning outcomes.
The findings of these studies, methods used, and authors’ reflections on the efficacy of the methods and
results informed the design and execution of the current study.

Metacognition and Math Journals

Baliram and Ellis (2019) conducted a study in a high school geometry classroom. Five intact classes
were randomly assigned to a treatment or comparison condition. A pretest was administered to help
control for preexisting group differences. This was followed by an intervention consisting of MR, post-
test, and retention test. The test was developed and published by a textbook company.

This study was informed by Hattie’s (2012) work and included a teacher feedback component. Other
researchers (e.g. Bianchi, 2007) have pointed out the possible differential effect of teachers reacting to
student reflections. If one group benefited from improved instruction based on their expressed needs
and another did not, this could have confounded interpretation of results. In order to prevent this, a
third party, in this case one of the researchers, read the student responses and provided feedback.
While this may have avoided biased responses from the teacher to individual students, the teacher was
aware of general trends in feedback and did act on these. Therefore, this method may have only partial-
ly controlled for the differential effect noted earlier.

The author acknowledged that intact classes may have impacted results. For example, the sample of 75
participants was slightly below the number indicated by a power analysis. Nevertheless, the results did
achieve statistical significance with the treatment group outscoring the comparison group on the post-
test (F (1, 73) = 7.27, p = .009, ‘1;2)= .09) (Baliram & Ellis, 2019). Though there were limitations, this
study was thoughtfully conducted and was representative of what could be realistically done in educa-
tional settings (Gall et al., 2007).

Metacognition, Academic Achievement, and Intelligence

Ohtani and Hisasaka (2018) conducted a meta-analysis of 118 articles that reported correlations be-
tween metacognition and academic achievement and included a measure of intelligence. After combin-
ing the effect sizes of the articles, Ohtani and Hisasaka (2018) reported a moderate correlation between
metacognition and academic achievement when controlling for intelligence (r = .28, 95 % CI [0.24,
0.31], p < .001). They concluded that intelligence was a confounding variable. Individuals with higher
intelligence tended to process information rapidly, which might have freed up extra mental capacity for
metacognition (Ohtani & Hisasaka, 2018).

A limitation of this study was the authors’ choice to exclude students and adults with disabilities. Dur-
ing the 2015-16 school year, 13% of all students age 3-21 enrolled in U.S. public schools received spe-
cial education services (McFarland et al., 2018). Excluding students with disabilities meant a significant
segment of the population was not included in the study.
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Metacognition and Confidence

Weight (2017) studied 171 elementary and secondary teachers and support staff. In this correlational
study, staff members who used metacognitive instructional strategies reported greater confidence in
their ability to work with students who experienced anxiety (x2 (1, N =171) = 20.93, p <.05) on a self-
report, Likert-type survey (Weight, 2017).

The sample of surveyed teachers was large and representative of both primary and secondary teachers
with equal distribution of a wide range of years of experience.

In addition to the survey, a small group of teachers were also interviewed to gather qualitative insights
on their use of metacognitive strategies and the extent to which these strategies increased their confi-
dence in working with students who experienced anxiety.

As the author noted, surveys were limited by the honesty of the participants (Weight, 2017). Even when
respondents were presumably as forthright as possible, there was a known lack of fit between teacher
report of metacognitive promotion and actual practice (Dignath & Biittner, 2018) which calls for cau-
tion when reading the results of the self-report measure.

Dissertation Synthesis

Bond, Denton, & Ellis (2015) examined the impact on student learning as a result of reflective self-
assessment as documented in 10 doctoral dissertations. These dissertations reported results from a
broad array of classes including math, science, world languages, English Language arts, social studies
and geography. In each study, students were asked to participate in reflective activities towards the end
of the period. Teacher feedback was a part of the intervention in six of the studies. A positive effect size
using Cohen’s d was documented for posttest scores in seven of the studies, while three studies showed
a negative effect size. The resulting weighted mean effect size was 0.28 for the posttest, with a range of
-0.34 to 0.69 (Bond et al., 2015).

Bond et al. (2015) clearly defined their methodology including the criteria for inclusion of studies, in-
formation about each study, and how effect sizes were calculated and combined. A limitation of this
synthesis was that all studies were conducted at one institution, generally representing the public
schools of one geographical area, with an exception. To strengthen these findings studies including
students from other types of schools and locations could be added.

Learning Science

Georghiades (2004b) conducted an experiment with students in Year Five. The average age of these
students was 11. After placing 60 students evenly into two groups, one group received metacognitive
instruction as part of the regular classroom activities, the other group did not. With this exception both
groups received the same instruction on concepts in the Current Electricity unit. Scores from the previ-
ous year’s science exam and a general thinking ability exam were included in the analysis to ensure a
valid comparison between groups could be made. Following four 80-minute lessons, both groups were
assessed three times on their understanding of scientific concepts related to the lessons. The same as-
sessment was used each time. The test was given a week, two months, and eight months after the unit
concluded. The groups were initially close in mean scores, however over time the experimental group
retained more information as evidenced on the final administration of the exam (p = .048) (Georghia-
des, 2004b).
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The statistical test used in this study provided a reason for readers to interpret the results with caution.
The researcher relied on three t-tests to analyze the data. The use of multiple t-tests inflated the chance
of Type I error (Field, 2013). A more conservative approach would have been to use ANOVA with Bon-
ferroni adjustment (Tabachnick & Fidell, 2007). Additionally, the researcher adjusted instruction based
on reading student diaries. Other researchers (e.g. Bianchi, 2007) have pointed out the possible differ-
ential effect of teachers reacting to student reflections. Although aspects might have been improved, it
was the type of situated inquiry that relied on methods beyond student self-report and was needed to
add to our knowledge of the effects of metacognition (Dinsmore et al., 2008).

Method

Research Questions

The current study was guided by the following questions:

1. To what extent does MR influence students’ ability to learn and retain academic language related to
perspective drawing?

2. To what extent does teacher feedback to the MR influence students’ initial ability to learn and retain
academic language related to perspective drawing?

Research Design

The research design used in this study was quasi-experimental, conducted with intact classes taught by
the investigator (see Table 1).

Table 1: Quasi-Experimental Design

Group Pretest Intervention Posttest Retention Test
Reflection with

0 X 0 0
Feedback !
Reflection 0 X 0 0
Comparison 0 0] 0

The sample was a convenience sample consisting of students enrolled in the investigator’s semester
length middle school visual arts classes. To overcome the reduced internal validity of intact groups,
three iterations of the study: Spring 2018, Autumn 2018, and Winter 2019, were conducted with differ-
ent groups over several terms. Because there was a wide range of ages and abilities represented in each
class, students with prior art knowledge might have performed better on the assessments due to their
prior knowledge and not due to their assigned condition, or for other reasons not addressed by the
study. The pretest was an attempt to mitigate this threat to internal validity (Gall et al., 2007).
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Participants and Sampling Process

Demographics

The students sampled were enrolled in the investigator’s middle school visual arts class. This school
was located in a city in King County, Washington State, and was part of a K-12 public school district that
served approximately 17,000 students. The middle school in which the studies were conducted served
approximately 800 students in grades six through eight. Of these students, 51.4% were female while
48.6% were male. The school records indicated .5% of students enrolled were American Indi-
an/Alaskan Native, 8.1% Asian, 10 % Black/African American, 26.6 % Hispanic/Latino of any race(s),
5.2% Native Hawaiian/Pacific Islander, 40% White, and 9.2% Two or More Races. Approximately
14.8% of these students were English Language Learners, 12.5% received special education support,
and 59.4% of the students qualified for free or reduced lunch. The school had an Unexcused Absence
Rate of 1.81%.

Assignment of Condition

To remain objective, the investigator flipped a coin to decide which condition each class would receive.
The assignment of condition took place before the unit commenced. The first coin flip determined MR
intervention or comparison. For classes assigned to the MR condition, the second flip assigned reflec-
tive assessment with or without teacher feedback.

Sample Size

To ensure the number of participants in each study was large enough for the statistical test to detect an
effect if it existed (Gall et al., 2007), an a priori power analysis was conducted using G*Power 3 (Faul,
Erdfelder, Lang, & Buchner, 2007). This program calculated required sample size based on investigator
determined power level, significance level, and the population effect size expected to be found at a set
probability. For this analysis the population effect size was set to 0.3 (Ellis, 2010). Output from the
analysis indicated a total sample size of 75 required with (p < .05) and a power level of .8 (Lakens,
2013).

Description of Samples

Five art sections were included in each study. Students ranged in age from 11-15. The demographics of
each class largely mirrored the overall school demographics with one exception, noted in the limita-
tions section. A majority of students enrolled in Art One were in sixth grade and a majority of Art Two
students were in seventh or eighth grade. The classes averaged 25 students, of whom 20.6 participated
in the study, on average. Students in these classes had widely varying levels of past art instruction and
skill. A small percentage of students reported receiving regular art instruction in elementary school,
while many received sporadic, or none.

In the first study conducted in Spring 2018, three classes were assigned to reflective assessment (see
Table 2).

146



Howe: Does Metacognitive Reflection Benefit Art Students?
International Dialogues on Education, 2019, Volume 6, Number 2, pp. 139-163

ISSN 2198-5944

Table 2: Spring 2018 Sample

Condition Section Class Period N
Comparison Art1 2 21
Reflection with Feedback Art1 3 17
Reflection with Feedback Art 2 4 21
Comparison Art 2 5 22
Reflection only Art1l 6 21

In the second study conducted in Autumn 2018, three classes were assigned to reflective assessment

(see Table 3).

Table 3: Autumn 2018 Sample

Condition Section Class Period N
Reflection with Feedback Art1l 2 21
Reflection only Art 2 3 23
Comparison Art 2 4 18
Reflection with Feedback Art 2 5 16
Comparison Art1l 6 16

In the third study conducted in Winter 2019 three classes were assigned to reflective assessment (see

Table 4).

Table 4: Winter 2019 Sample

Condition

Section

Class Period

Comparison

Art1

22
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Reflection only Art 2 3 21
Comparison Art 2 4 23
Reflection only Art 2 5 21
Reflection with Feedback Art1 6 25

Protection of participants

This study involved typical classroom instruction and assessment procedures, which did not require
informed consent from participants. The investigator protected the privacy of participants’ data by only
reporting scores that could not be linked to individual students. Additionally, raw data was kept in se-
cure locations and destroyed at appropriate intervals as prescribed by Washington State Administra-
tive Code. Participating in this study posed no risks to students.

Measures

The first study relied on a teacher generated thirty-question multiple choice test of academic language
related to perspective drawing. This test was developed by the investigator in the role of classroom
teacher as part of the regular curriculum. While Gall et al. (2007) noted the limitations of teacher gen-
erated tests, after searching, no suitable standardized measure of the academic language relating to
perspective was located. Thus, additional measures were undertaken to ensure the test was appropri-
ate for use in research.

Construct validity was assessed by comparison to similar measures in published art curricula and in-
clusion of academic language listed in state and national visual art standards. Content validity was at-
tained through a review by a group of art teachers teaching similar ages. The test was examined for
reliability by generating split-half reliabilities using posttest scores. A value above .7 indicated that an
instrument was consistently measuring the same factor (Vogt & Johnson, 2011). Spearman's rho corre-
lations between the halves of the Spring 2018 test administration were .81 indicating a reliable meas-
ure.

Following the Spring 2018 test administration, a potential ceiling effect was noted in the results. This
effect was indicated by score distributions on the posttest with negative skewness (see Table 5) (Ho &
Yu, 2015). A ceiling effect might have prevented proper data analysis (French, Sycamore, McGlashan,
Blanchard, & Holmes, 2018). To reduce this effect, the investigator added an additional six questions of
greater difficulty bringing the total to 36. The same measures to assure validity and reliability used
with the original version were conducted on the revised test. Spearman's rho correlations between the
split-halves of the Autumn and Winter test administration were .80 and .71 respectively, indicating a
reliable measure.

Table 5: Tests of Normality Spring 2018
N Skewness Kurtosis
Statistic Statistic Std. Error  Statistic Std. Error
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Pretest 102 0.077 0.239 0.971 0.474
Posttest 102 -0.635 0.239 -0.239 0.474
Retention Test 102 -0.999 0.239 1.667 0.474
Procedure

For each iteration, at the beginning of the ten-day perspective unit, a pretest on academic language
related to perspective drawing was administered to all classes on day one. Students in all conditions
were then instructed over the course of the following eight, 56-minute class periods using a variety of
methods including teacher modeling, note-taking, guided practice, independent practice and group
discussion. At the end of the unit on day ten, following a review, all groups completed the same ques-
tions as a posttest. Three weeks after the posttest, the same exam was administered as a retention test.

The investigator, in the role of classroom teacher, used the same instructional methods with all classes,
varying only the way class ended. The classes assigned to the comparison group did not complete re-
flective assessments, but instead spent the final five minutes of class on instructional days in guided or
independent practice. For the classes assigned to reflective assessment, students engaged in a four to
five-minute reflective activity. These took place on instructional days, toward the end of class, for a
total of nine reflective sessions. During these sessions, students were asked to complete a short reflec-
tive assessment of the day’s learning such as an I Learned statement, a Key Idea Identification, or a Clear
and Unclear Windows (Ellis, & Denton, 2010). The MR prompt used was varied from day to day, so stu-
dents would not lose interest (Georghiades, 2004b).

Reflection only classes did not receive feedback on their reflective assessments apart from the investi-
gator in the role of classroom teacher thanking them for completing it.

In the reflection with feedback condition, the investigator in the role of classroom teacher individually
responded to each student’s reflection with a short note or verbal comment related to what they wrote
as soon as possible (Slinger-Friedman & Patterson, 2016). Because exact timing of the delivery of the
feedback was controversial (Shute, 2008), some delayed feedback was also provided. When an obvious
theme in student responses emerged, the investigator in the role of classroom teacher communicated
this to the entire class (Hattie & Clarke, 2019), often as a way of introducing the following day’s lesson.

Students in any class who were absent for the pretest were offered a chance at the beginning of the
following class session to complete the assessment before instruction began. Students who were ab-
sent, or unable to complete the pretest during this time were not included in the study. These students’
attendance in class during the lessons and then subsequent completion of the pretest would have
skewed the results. Students who missed significant class time, in this case three or more lessons out of
the ten-day unit, were also dropped from the study. The limitations section includes more information
on these dropped students.

Statistical Analysis

Because ANOVA had a lower chance of Type I error than multiple t-tests (Field, 2013) and allowed
post-hoc testing with a Bonferroni adjustment (Tabachnick & Fidell, 2007), a repeated measures ANO-
VA was used in this study. Mean scores and standard deviations for each group at each test time were
calculated. Data was then checked for the usual assumptions of the general linear model including
skewness and kurtosis (Vogt & Johnson, 2011). To conduct this test, scores of skewness and kurtosis
were converted to z-scores by dividing by their standard error and comparing their absolute value to
1.96. Scores greater than 1.96 were statistically significant at the (p <.05) level (Field, 2013).
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To conduct the repeated measures ANOVA, student scores on the academic language test were entered
into SPSS Version 25 software. Mauchly’s test was used to see if the assumption of sphericity was vio-
lated, if so the Greenhouse-Geisser values were interpreted (Field, 2013). Any missing scores on post or
retention test were replaced with a mean substitution.

A repeated measures ANOVA was used to analyze scores based on whether they came from a group
engaged in MR or not, and presence or absence of teacher feedback on the students’ reflections. As
such, there was one within subjects factor: time of test, with three levels: pretest, posttest, and reten-
tion test. There was one between subject factor: group, with three levels: reflection with feedback, re-
flection only, and comparison. The level of statistical significance for this analysis was set at (p <.05).

A post-hoc test with a Bonferroni adjustment post-hoc test was conducted. Post-hoc comparisons al-
lowed the investigator to determine the direction and magnitude of differences based on group (Field,
2013). A Bonferroni adjustment was used to reduce chances of a Type I error or detecting an effect
when there was not one (Tabachnick & Fidell, 2007).

In addition to tests of statistical significance the investigator calculated effect sizes pretest to posttest
and pretest to retention test for each study using Cohen’s d. An effect size provided a way to express the
practical significance of a study (Ellis, 2010). Pretest to posttest comparisons showed which group had
higher initial gains while, pretest to retention test comparisons showed which group better retained
these gains (Little, 1960).

Effects by condition were also combined to compare overall results. Borenstein, Hedges, Higgins, and
Rothstein (2009) proposed using a fixed-effect model to calculate mean weighted effect sizes if two
conditions were met: studies were very similar, and the object was to calculate effect sizes for the popu-
lation represented in the studies only, not to generalize to other groups. The current study satisfied
these conditions. The method used in this study to calculate weighted mean effect size involved multi-
plying each studies’ effect size by the sample size of that study, adding these together and then dividing
by the combined sample size of all three studies (Ellis, 2010).
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Results

Spring 2018

In the Spring 2018 study, all groups made gains between each test (see Figure 1), except for the reflec-
tion with feedback group which plateaued between post and retention test.

24
Reflection

22
Reflection w/Feedback

Comparison

20

18

Mean Score

16

14

12
Pretest Posttest Retention test

Axis Title

Figure 1: Mean Score by Condition Spring 2018

There was statistically significant: positive kurtosis in the pretest scores, negative skewness in the post-
test, and both negative skewness and positive kurtosis in the retention test (see Table 5). The investiga-
tor concluded the non-normality was based on real data and not errors. Because non-normality could
be offset by the sample size, and this study involved 102 subjects, the investigator proceeded with the
repeated measures ANOVA (Field, 2013).

Mauchly’s test confirmed the assumption of Sphericity was not violated (p = .27). There was a statisti-
cally significant within-subject interaction effect between time of test and condition (F(4, 198) = 2.66, p
=.03). However, a Bonferroni adjustment revealed group score differences were not statistically signifi-
cant when compared across condition.

Autumn 2018

In the second study conducted in autumn 2018, all groups made gains between each test (see Figure 2).
The reflection only group started with the highest pretest mean scores and maintained this lead for the
following two assessments.
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Figure 2: Mean Score by Condition Autumn 2018
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There was statistically significant positive skewness and kurtosis in the pretest scores (see Table 6).

Table 6: Tests of Normality Autumn 2018

N Skewness Kurtosis

Statistic Statistic Std. Error Statistic Std. Error
Pretest 94 0.702 0.249 1.12 0.493
Posttest 94 -0.205 0.249 -0.414 0.493
Retention test 94 -0.233 0.249 -0.641 0.493

While there was mild negative skewness and kurtosis in the post and retention tests a simple test con-
firmed these to be not statistically significant (Field, 2013). The investigator concluded the pretest non-
normality was indicative of subjects having limited knowledge of test items prior to the unit and pro-
ceeded with statistical testing (Field, 2013).

Mauchly’s test revealed the assumption of Sphericity had been violated x2(2) =13.96 (p <.001) so the
Greenhouse-Geisser values were interpreted. Bonferroni adjustment revealed group score differences
were not statistically significant when compared across condition.

Winter 2019

In the third study conducted in winter 2019, all groups made gains between each test, except for the
reflection group which plateaued between posttest and retention test (see Figure 3).
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Figure 3: Mean Score by Condition Winter 2019

There was statistically significant positive skewness in the pretest scores (see Table 7).

Table 7: Tests of Normality Winter 2019

N Skewness Kurtosis

Statistic Statistic Std. Error Statistic Std. Error
Pretest 112 0.456 0.228 0.872 0.453
Posttest 112 -0.262 0.228 -0.332 0.453
Retention Test 112 -0.259 0.228 -0.008 0.453

While there was mild skewness and kurtosis in the posttest and retention test a simple test confirmed
these to be not statistically significant (Field, 2013). The investigator concluded the pretest non-
normality was indicative of subjects having limited knowledge of test items prior to the unit and pro-
ceeded with statistical testing (Field, 2013).

Mauchly’s test confirmed the assumption of Sphericity was not violated (p =.30). There was a statisti-
cally significant between-subject effect based on condition (F(2, 109) = 7.21, p < .001). A Bonferroni
adjustment revealed group score differences between the comparison group and the reflection group
were statistically significant (p = .03). Score differences between the comparison group and the reflec-
tion with feedback group were also statistically significant (p =.002) (see Table 8).
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Table 8: Post-Hoc Winter 2019
Multiple Comparisons
Bonferroni Adjustment

95% Confidence Interval

Mean Differ- Lower Upper
(I) Condition (J) Condition ence (I-]) Std. Error Sig. Bound Bound
Comparison Reflection 2.287* 0.859 .027 0.197 4.376
Reflection with 3.562* 0.999 .002 1.135 5.993
Feedback
Reflection Comparison -2.287* 0.859 .027 -4.376 -.197
Reflection with 1.277 1.012 .628 -1.182 3.737
Feedback
Reflection with Comparison -3.564* 0.999 .002 -5.993 -1.135
Feedback Reflection -1.277 1.012 .628 -3.737 1.182

Based on observed means.
The mean difference is significant at the .05 level.

Effect Sizes

To synthesize the results and look for trends in the data within and across all three studies the investi-
gator calculated effect sizes. Pretest to posttest effect sizes showed which group had higher initial gains
(see Table 9). These effects were also pooled as weighted mean effect sizes to compare overall results.

Table 9: Pretest to Posttest Effect Sizes in d

Condition Spring 2018 Autumn 2018 Winter 2019 Weighted Mean
Comparison .94 .89 1.57 1.15
Reflection 1.46 72 1.61 1.29
Reflection with Feedback 1.62 1.11 1.75 1.52

Pretest to retention test effect sizes show which group better retained these gains (see Table 10). These
effects were also pooled as weighted mean effect sizes to compare overall results.

Table 10: Pretest to Retention Test Effect Sizes in d

Condition Spring 2018 Autumn 2018 Winter 2019 Weighted Mean
Comparison 1.35 1.31 2.24 1.66
Reflection 2.42 1.01 1.58 1.69
Reflection with Feedback 1.55 1.62 2.14 1.79

Summary of Results

Although the data did show deviations from normality in each study, a trend emerged. Students gener-
ally performed poorly on the pretest resulting in positive skewness and kurtosis in the pretest scores.
After learning the material most groups made large gains and these were now grouped on the other
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end of the curve, as evidenced by both negative skewness and positive kurtosis in the posttest, and
retention test.

Because this trend was most likely a reflection of accurate data and not due to error, the investigator
did not attempt to transform the data. Additionally, these deviations from normalcy were not extreme.
Mauchly’s test revealed that in two cases the assumption of Sphericity was not violated, the one time it
was, the Greenhouse-Geisser values were interpreted.

In the Spring 2018 study, repeated measures ANOVA revealed a statistically significant within-subject
interaction effect between condition and time of test. However, in this case and in the Autumn 2018
study, a Bonferroni adjustment revealed score differences between groups were not statistically signifi-
cant at the p < .05 level. In the Winter 2019 study there was a statistically significant between-subject
effect based on condition (F(2, 109) = 7.21, p < .001). A Bonferroni adjustment revealed group score
differences between the comparison group and the reflection group were statistically significant (p =
.03). Score differences between the comparison group and the reflection with feedback group were also
statistically significant (p =.002).

In addition to tests of statistical significance, the investigator calculated effect sizes pretest to posttest
and pretest to retention test for each study using Cohen’s d. Effects by condition were also combined as
weighted mean effects to compare overall results. These weighted mean effects favored the reflection
with feedback group, followed by the reflection only group, for both pretest to posttest and pretest to
retention test.

Discussion

During the Spring 2018 study, as suggested by the literature, the reflection with feedback group made
the greatest gains pretest to posttest. The reflection group also outperformed the comparison group,
starting lowest overall and then surpassing the reflection with feedback group on the retention test.
The reflection with feedback group plateaued between posttest and retention test. Engaging in reflec-
tion may have caused this group to maximize gains early in the study and achieve their full potential by
the posttest. The other two groups, possibly due to continued use of the academic language related to
perspective drawing in later units that built on the first unit, continued to learn to apply the academic
language, explaining the unusual increase between posttest and retention test.

In the Autumn 2018 study, the comparison group unexpectedly made the greatest gains post to reten-
tion test, almost surpassing the reflection with feedback group in mean score on the retention test. This
sample suffered from a high attrition rate of 36 subjects compared to 16 and 19 from Spring and Winter
respectively. At the time of this study, students reported high rates of illness. This might have partially
accounted for the high absence-based attrition as well as the slight decrease in learning in general seen
in this study compared to the other two as evidenced by effect sizes both post and retention (see Tables
9 and 10).

In the Winter 2019 study, based on effect sizes (see Tables 9 and 10), all conditions in this study made
the greatest gains compared to any other conditions in previous studies with one exception. This could
have been partially due to the investigator in the role of classroom teacher improving the delivery of
lessons. Unexpectedly, the comparison group began and continued to outscore either intervention
group throughout the study and scored the highest mean score on all tests. A possible reason for the
relatively high performance of the comparison group was the addition of a reading intervention pro-
gram at the middle school where the study took place, as discussed further in the limitations section.
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Synthesis

To synthesize the results and look for trends in the data across all three studies the investigator calcu-
lated weighted mean effects. An effect size provided a way to express the practical significance of a
study (Ellis, 2010). While scores from two of the three studies were not statistically significant based on
condition, effect sizes favored the intervention overall to help students learn and apply the academic
language of perspective drawing.

John Hattie (2012) cited anything over d = 0.40 as a worthwhile effect size for an academic interven-
tion. The groups who engaged in reflection with feedback added an average (d = 0.37) to their initial
scores and an average (d = 0.13) to their retention scores above the comparison groups. These findings
were strengthened by comparable results in three similar studies. When an educational intervention
can add these moderate effect sizes to the learning and retention for minimal cost, it is generally worth
pursuing. However, as these calculations were based on quasi-experimental studies, other factors could
have contributed to these results.

Limitations

This study had a number of limitations. Some were outside the investigator’s control; some were due to
intentional choices. These limitations were listed to help the reader draw more accurate conclusions
and to keep the results in perspective in relation to other settings.

Because this study was quasi-experimental, there was a major threat to internal validity. While the
assignment of condition was random by group, the sample was not randomly selected, nor were indi-
viduals randomly assigned to groups, this meant differences between groups could be due to preexist-
ing conditions and not the treatment (Gall et al., 2007). The pretest was an attempt to mitigate this
threat to internal validity.

In addition, the comparison between five intact art classes composed of students of various ages and
experience levels taught by one investigator in the role of classroom teacher, while not ideal for exter-
nal validity, was the best available in this study. Using intact groups was common in studies involving
public school students (Gall et al., 2007).

As noted earlier, this study relied on a teacher generated test. While Gall et al., (2007) noted the limita-
tions of these instruments, no suitable standardized measure of the academic language related to per-
spective drawing was located for use in this study, so additional measures were undertaken to ensure
the test was reliable. In the future, a standardized test might be developed to help the results of a simi-
lar study to have enhanced external validity.

Timing of and number of tests students take in a given day, as well as frequency and duration of breaks,
affected assessment results (Sievertsen, Gino, & Piovesan, 2016). Use of intact classes meant that time
of day was not considered in the current study. Nor were the number of other tests given that day, nor
break information, because gathering this type of information was beyond the scope of this study. Fu-
ture studies might examine these factors.

Intelligence was a confounding variable in studies of achievement and metacognition (Ohtani & Hisasa-
ka, 2018). While Georghiades (2004b) was able to obtain general information on the students’ academ-
ic ability in his study by accessing archival information, this type of data was not available to the re-
searcher and administering a general aptitude test was beyond the scope of the current study.
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The need for academic data was underscored during the Winter 2019 study. As previously noted, a
possible reason for the relatively high performance of the comparison group as seen in effect sizes (see
Tables 9 and 10) was the addition of a reading intervention program at the middle school where the
study took place which caused discrepancies between groups that were not present in the first two
studies. Two new reading intervention classes were formed at the start of the term, just prior to the
Winter 2019 study. Scores from a standardized reading test were used to identify students who would
benefit from a reading intervention, these students were then placed with a language arts teacher who
would provide targeted interventions. This schedule change had the effect of grouping struggling read-
ers together to attend the reading intervention.

By default, these same students would potentially attend elective classes together as a group. While this
possibility was not formally evaluated due to the reading scores being unavailable for analysis at the
time of the study, there was data to suggest this grouping took place. This included number of students
served by an Individual Education Program (IEP) or 504 plan, and number of students identified as
English Language Learners (ELL) (see Table 11).

Table 11: Characteristics of Winter 2019 Sample

Students
Served by Identified as
Condition N IEP or 504 plans ELL
Comparison 45 5 4
Reflection 42 8 14
Reflection with Feedback 25 suppressed suppressed

In general, students served by IEPs for a specific learning disability experienced greater difficulty in
reading than their peers who were not served by IEP plans (Corcoran & Chard, 2019). Students identi-
fied as ELL also had greater difficulty comprehending what they read in English than their peers who
were not identified as ELL (Praveen & Rajan, 2013). Because reading was a major part of learning and
retaining academic language this suggested that the reflection group had the most challenges in learn-
ing and retaining academic language. This was one explanation for the lower gains this group made
from posttest to retention test (see Figure 3). The inability to conclusively analyze the covariate of
reading ability was a limitation of the study.

The current study was based on nine reflective sessions over ten days. Georghiades (2004b) imple-
mented between 20 to 30 reflective sessions, this length and frequency may be required for a long-term
benefit gained by using metacognitive strategies. In studies where a significant effect was detected, the
interval was often longer than two weeks (e.g. Rabin, & Nutter-Upham, 2010).

During the 2017-18 school year, the Washington State Unexcused Absence Rate was 0.80% (OSP],
2017). The District in which the study took place had an Unexcused Absence Rate for the same year of
0.69%, while the Unexcused Absence Rate at school in which the study took place was 1.81%, almost
three times the district average. Absence caused 16 students to be dropped from the Spring 2018 study,
36 from the Autumn 2018 study and 12 from the Winter 2019 study. These dropped students repre-
sented 13.5%, 27.7%, and 25.0% respectively of each total enrollment for the investigator in the role of
classroom teacher.
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Low attendance at school could have many causes, but anxiety was certainly a contributing factor (In-
gul & Nordahl, 2013). Weight’s (2017) study provided evidence that teachers and their students benefit
from MR. The chronically absent students who were dropped from the current study may have been
the ones who would have benefited most from the perceived environmental improvements of MR
(Black & Wiliam, 2009).

Bianchi (2007) noted the possible differential effect of teachers reacting to student reflections as a
weakness in earlier studies. If one group benefited from improved instruction based on their expressed
needs and another did not, this could confound interpretation of results. To avoid the investigator in
the role of classroom teacher adjusted instruction for all classes based on feedback received from the
reflection groups. This may have inflated the comparison group scores, possibly obscuring some of the
effects of the intervention.

A conducive classroom environment for reflection (Black, & Wiliam, 2009) included student trust of the
teacher (Georghiades, 2004a; Hattie & Clarke, 2019), the current studies were conducted in the context
of a semester length class, at times, towards the beginning of the term. There may have been insuffi-
cient time for students to develop trust of the investigator in the role of classroom teacher. Additionally,
students must have been free from fear of judgment from other students or the instructor (Slinger-
Friedman & Patterson, 2016). Perhaps the manner in which the instructor provided feedback was not
optimal. An anonymous method, while less responsive, may have promoted greater feelings of student
security.

Further Research

While research on metacognition was broad and well developed, some specific applications had not
been fully studied, and not all studies were as rigorously conducted.

Bannert and Mengelkamp (2008) called for improved measures of metacognition. They hypothesized
that while questionnaires measure quantity, and think aloud methods measure quality, both have their
limitations. Other researchers (e.g. Dent & Koenka, 2016; McCardle & Hadwin, 2015, Ohtani & Hisasaka,
2018; and Schellings & Van Hout-Wolters, 2011) have made similar observations and noted the need
for further research in this area.

There were multiple reports of teachers valuing metacognitive strategies, but not spending much time
promoting them (e.g. Bannister-Tyrrell & Clary, 2017; Dignath & Biittner, 2018). Studies which ask the
types of questions Bannister-Tyrrell and Clary (2017) posed to more teachers to see if the reasons for
this disconnect can be understood and addressed, are called for.

Studies such as the current one, provided evidence of the short-term benefits of MR. There is reason to
believe that metacognition has long-term effects as well (Georghiades, 2004a). This will require longi-
tudinal studies of the type called for by Dignath and Biittner (2008) and Panadero (2017).

The link between feedback and improved academic outcomes has been studied in depth (e.g. Hattie &
Clarke, 2019; Hattie & Timperley, 2007; Schunk, Pintrich, & Meece, 2008), but some areas, including the
best timing of the delivery of the feedback are still being researched (Shute, 2008). Baliram and Ellis
(2019) called for additional study in this area.

Conclusion

The empirical evidence provided by this study should be interpreted with some caution based on
aforementioned limitations. A strength of this study was that it did not rely on self-report which was
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often the case in these types of study (Dinsmore et al., 2008). Also, because it was conducted in a school
classroom, it had a certain “real world” authenticity. Thus, the study avoided Zimmerman'’s (2011) crit-
icism that many of these types of studies have been done outside the classroom context and after the
fact.

Metacognition reflection is a not magic solution to every problem in education. Ellis and Bond (2016)
cautioned that many educational innovations, even those with sound theoretical foundations are sub-
ject to failure when attempted in the classroom. They also reminded us that using numbers as the sole
basis for judging the effectiveness of an intervention in a democratic society, while getting at the aca-
demic side of things, runs the risk of overlooking other beneficial aspects of school life such as social
interaction (Ellis & Bond, 2016).
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