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Many institutions monitor academic engagement to investigate student achievement and
institutional performance. Relying only on self-reports is prone to misjudgment. Peer
evaluation through teamwork has the potential to substitute for measuring engagement,
which has not been emphasized in the literature. This study examines whether peer
evaluation can represent perceived academic engagement with coursework,
operationalized as “active learning” and “paying attention.” Data were collected through
an online peer evaluation system. Participants were 215 undergraduate and graduate
students from three universities. Structural equation modeling (SEM) was used to test
hypotheses. Results show that peer evaluation is statistically predictive of perceived
academic engagement. Peers give high scores to their counterparts conforming to the
literature. Students are more engaged than overall benchmarks. Results suggest that
creating more opportunities for teamwork in the educational environment and efficient
ways to Incorporate peer evaluation through means such as social networks and online
learning management systems are viable venues for improvement.

Keywords: Perceived academic engagement, active learning, collaboration, paying

attention, peer evaluation.
INTRODUCTION

Literature shows that there is a positive link between
academic engagement and achievement, although
moderate in size (Carini, Kuh, & Klein, 2006; Johnson
& Butts, 1983). Engagement is also linked to academic
well-being (Newmann, 1992). It is directly associated
with constructivist learning principles in that learning is
constructed by and is special to the individual
Participation in educationally purposeful activities
directly affects the quality of learning. Although in the
constructivist perspective, learning is argued as well to
be facilitated socially and influenced greatly by the
context, the bulk is on the shoulders of the individual
learner (Coates, 2005, p. 26) and how much self-directed
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effort (Macdonald, 2004) is put in the learning activities.
Therefore, academic engagement is considered to be a
central factor in educational settings. However, the fact
that students are not as engaged as they should be is a
growing concern (Marks, 2000; National Survey of
Student Engagement [NSSE], 2000).

Engagement is a process and an outcome; it is
multidimensional and dynamic in nature (Annetta,
Minogue, Holmes, & Cheng, 2009). It is, hence,
assessed during or after a target program, semester, or
an academic year through questions that are after-the-
fact. Of the several different techniques measuring
engagement, most rely on self-reported surveys, where
students rate their own performance. While this has been
reportedly employed in educational policy decisions (for
example AUSSE Australasian Survey of Student
Engagement in Australia and New Zealand, NSSE in
the US and Canada, and SASSE South African Survey
of Student Engagement), there is a need for
conceptualizing engagement with multiple indicators
and with a theory that takes into account multi
dimensions or views (Krause, 2005). There is need to
find better ways to assess students, especially online
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State of the literature

e Academic engagement is linked to academic well-
being, but most engagement instruments rely only
on student self-reports, which are prone to
misjudgment.

e Peer evaluation, relying on outsiders’ view can
potentially help measure student engagement.

e There is no study, if not few, that investigates the
relationship ~ between  perceived  academic
engagement and peer evaluation. This study
highlights the association between the two
performance indicators using an online peer
evaluation tool.

Contribution of this paper to the Iliterature

e DPeer evaluation scores successfully predict
perceived academic engagement, operationalized
as active learning and paying attention.

e Peers give high scores to their counterparts
conforming to the literature.

overall

e Students are more engaged than

benchmarks found in the literature.

(Oncu & Cakir, 2011). Relying only on self-reports of
students is prone to misjudgment (Podsakoff & Organ,
1986). However, if more than one peer make judgments
especially in teams of four to eight, any misjudgments
from single members tend to average out (Wiley &
Gardner, 2009). So, acquiring peer opinion can help
cure the problem. From this point on, self-reports or
peer evaluation will be used to mean a person’s self-
judgment plus  peers’” judgments on  his/her
performance.

Online rating and commenting became a socially
appealing phenomenon through social networks such as
YouTube, Facebook, and Twitter. Most such networks
are tools that rely on opinions and ratings about things
or people and are gaining broad community acceptance.
Today’s education puts too much emphasis on faculty
to assess students. In that sense, faculty claim ownership
and control in the process. In response to the
educational trend, constructivist learning principles
should be accommodated into the assessment process,
which can comfortably be accomplished by self and
peer assessment (Spiller, 2009). With new technological
possibilities emerging every day, peer ratings, which are
considered as valid as faculty assessments (Topping,
1998; Topping, Smith, Swanson, & Elliot, 2000) can be
a viable alternative to assess student engagement.
Following the trend, online learning platforms like
massive open online courses (MOOCs) with
tremendous number of attendance (Perna et al., 2014) is
a potential venue for administration of peer evaluation
where assessment, can become quite a burden. Peer
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evaluation already is administered widely for course
assessment purposes. However, there is no study, if not
few, that investigates the relationship between perceived
academic engagement and peer evaluation. Therefore,
the purpose of this study is to examine peer evaluation
as an alternative for assessing perceived academic
engagement.

and

Online Peer Evaluation, Teamwork

Academic Engagement

Peer evaluation is particularly meaningful in the
teamwork  context.  Assessing  the  individual
performance in teams has been an academic discussion
for long (Cooper, MacGregor, Smith, & Robinson,
2000) as students tend to exploit group work (Levi &
Cadiz, 1998). Assessment, if conducted appropriately
has the potential to impact engagement and,
consequently, to enhance achievement (Harlen & James,
1996; Porter & Brophy, 1988). Identifying intermediate
measures of academic progress is one of the keys to
success in higher education (Perna et al, 2014). But,
conducting peer evaluations can be very time
consuming and demanding for faculty (Willey &
Gardner, 2009). In this respect, an online tool has been
developed in the current study to allow students to rate
peer and self-performance on a project-based learning
activity. Also, the tool collected information about
engagement. This study reports findings from the data
collected through this online assessment tool.

Participation in teamwork means involvement in
course-telated activities; more involvement means a
greater chance for success (Chen, Lambert, & Guidry,
2010; Frydenberg, Ainley, & Russell, 2005; Marks, 2000;
Sezer & Tokcan, 2003). As students who interact with
each other are more successful (Astin, 1993; Hake,
1998), teamwork becomes an essential approach
towards student success. Significant enhancements wete
reported on factors such as engagement, attendance,
and active learning based on teamwork (Esposto &
Weaver, 2008). Therefore, it is possible to establish a
constructive relationship between academic engagement
and peer evaluation conducted through teamwork. The
following sections conceptually explain the key factors
of this study.

Academic Engagement

Engagement is a complex concept interconnected
with other educational constructs. There are several
definitions and dimensions of engagement ranging from
national level to international level, as well as to studies
at local level (Trowler, 2010). Krause and Coates (2008),
for example, define engagement as “the extent to which
students are engaging in activities that higher education
research has shown to be linked with high-quality

© 2015 iSER, Eurasia |. Math. Sci. Tech. Ed., 11(3), 535-549



Peer Evaluation & Perceived Academic Engagement

learning outcomes” (p. 493). It is also defined as the
“student’s psychological investment in and effort
directed toward learning, understanding, or mastering
the knowledge, skills, or crafts that academic work is
intended to promote” (Newmann, 1992, p. 12). Kuh
(2002) links engagement with seven principles for good
practice in higher education (Chickering & Gamson,
1987).

There are three types of engagement: Behavioral,
cognitive, and emotional. This study focuses on treats
that can directly be observed and therefore deals with
bebavioral - engagement. “Students who are behaviorally
engaged would typically comply with behavioral norms,
such as attendance and involvement, and would
demonstrate the absence of disruptive or negative
behavior” (Trowler, 2010, p. 5). Behavioral engagement
also is organized under numerous factors such as active
and collaborative learning, participation, attendance,
student-faculty interaction, academic effort, preparation
for class, and so forth. For the purposes of this study,
types of behavioral engagement that can be directly
associated with classroom activities were considered —
the ones a student can self-report and peers can
confirm. In this respect, two types of behavioral
engagement were operationalized: (1) active learning and
(2) paying attention.

Active Learning

Active learning is vigorous involvement in
educational activities through behaviors such as asking
questions and participating in discussions. Active
learning and collaboration are major ways of behavioral
engagement (Kuh, Gonyea, and Palmer, 2001). In the
current study, activities such as responding to instructor
questions, and participating in or contributing to class
discussions (Carini, et al., 2006; Kuh, et al, 2001;
Roadrangka & Yeany, 1985; Tinio, 2009)
considered to determine active learning. Active learning
in this sense involves more extrovert and interactive
activities in nature, compared to paying attention, which
is defined below.

were

Paying Attention

Paying attention is focusing on and immersing
oneself in educational activities through behaviors such
as attending classes and perusing the class materials.
Student attention is considered to be one of the foci of
engagement (Trowler, 2010). Behaviors such as class
contact, attendance, taking notes, and working on class
materials (Carini, et al, 2006; James, Krause, &
Jennings, 2010; Krause, 2005; Kuh, et al, 2001;
Roadrangka & Yeany, 1985; Shernoff, Csikszentmihalyi,
Schneider, & Shernoff, 2003; Tinio, 2009) were
considered to determine whether a student was paying
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attention. Paying attention involves activities that imply
concentration and listening, that are more passive in
nature, compared to active learning.

Peer Evaluation

“Peer assessment is defined as an arrangement in
which individuals consider the amount, level, value,
worth, quality, or success of the products or outcomes
of learning of peers of similar status” (Topping, 1998, p.
250). In general, peer evaluation is conducted through
teamwork to obtain an insider’s view. Students might
give counterparts high scores, causing skewed results
(Gueldenzoph & May, 2002; Oslin, 2010) and therefore
scores can be higher than faculty ratings (De Grez,
Valcke, & Roozen, 2012). Students usually do this to
ensure they receive a good grade from peers or because
they do not want to critique friends (Gueldenzoph &
May, 2002). Nevertheless, peer evaluation is shown to
correlate with grades given by instructors (Langan, et al.,
2005; Lejk, Wyvill, & Farrow, 1996). There are several
kinds of evaluation to assess group work. They can be
synthesized into three general categories and the current
study is an example of the third category: (7) Evalnating
the inclination to work in growps: Determines whether a
person is predisposed to and comfortable with working
in groups in general (e.g., Rafferty, Ball, & Aiken, 2001).
(2) Evalnating a group externally: Involves evaluating the
group work typically by observation, without
participating in the group activity (e.g, Morgan,
Glickman, Woodward, Blaiwes, & Salas, 1986; Weller, et
al., 2011). (3) Evaluating a group internally: Requires the
evaluator to be a group participant. It is possible to
differentiate two types of internal evaluation in the
scope of the current study: (a) Evaluation can be done
to identify issues specific to a field of study — includes
concepts that are related to the respective field. For
instance, evaluation on physics might require knowledge
or opinions about momentum and velocity (e.g., Wiki
Rubric by Franker, 2011; the Academic Report
Assessment Form by Topping, et al, 2000). (b)
Evaluation can inquire general group dynamics and
overall impressions. Such evaluations involve statements
regarding peer responsibilities and activities rather than
statements specific to task content (e.g., SPARK by
Freeman & McKenzie, 2002; Willey & Gardner, 2010).
Lejk, et al. (1996) argue that it is easier to rate general
impressions than the specific impressions, and general
impressions are a reliable way of assessing peer
contribution even if the rater is not a professional.

The current study is an example of evaluating a
group internally — specifically the last type. The
instrument developed for this study aimed to collect
information from students regarding themselves and
peers. Behaviors such as organizing the group work,
following logic to justify decisions, and fulfilling
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Perceived Academic Engagement

Peer Evaluation

Figure 1. The research model.

responsibilities (Baker, Horvath, Campion, Offermann,
& Salas, 2005; Freeman & McKenzie, 2002,
Gueldenzoph & May, 2002; Lingard, 2010; Mishra,
Catchpole, & McCulloch, 2009; Wang, MacCann,
Zhuang, Liu, & Roberts, 2009) were considered to
determine whether students performed responsibilities.
Perceived academic engagement is operationalized
as a student’s self-reported academic work completed in
one semester. It is associated with all course activities
that were performed in that semester. Peer evaluation
has a narrower context, exclusive to a project work in a
course, completed by a team. Consequently, the
following research questions were investigated.

e How well do perceived academic
engagement and peer evaluation stand as a
measurement model?

e As being the two attributes of behavioral
engagement, what is the correlation
between active learning and paying
attention; and does peer evaluation diverge
enough from the former two?

e How well do peer evaluation scores
represent perceived academic engagement
in higher education?

e Specifically, can peer evaluation be used to
predict active learning and paying attention?

METHOD

This study is an attempt to develop a model (see
Figure 1) by employing SEM. Active learning and
paying attention were surrounded in the figure with
dashed lines. Relatively high correlation can be expected
between the two constructs, as both being the indicators
of student academic engagement. Students who perceive
to experience active learning would also show evidence
of paying attention to academic work and vice versa.
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Active Learning

Paying Attention

iH3

Moreover, students who receive high peer evaluation
scores would report high perceived academic
engagement scores.
The following hypotheses can be formulated based
on the evidence suggested from the literature:
e HI: Peer evaluation will have a significant
positive influence on active learning.
e H2: Peer evaluation will have a significant
positive influence on paying attention.
e H3: Active learning will have a significant
correlation with paying attention.

Instruments

Data were collected through an online, login-based
system, which allowed students to fill out a survey and a
peer evaluation form per course and per assignment.
The system allowed registering multiple courses per
instructor, and multiple assignments per
Instructors could use the system for as many courses
and assignments as they want. Students had to answer
all questions. The data set used in this study was part of
a larger set consisting of questions regarding various
engagement, teamwork attitude and peer evaluation
items along with demographical data. The three
constructs of the current study were named active
learning (ACT_LEARN), paying attention
(PAY_ATTEN), and peer evaluation (PEER_EVAL).
ACT_LEARN and PAY_ATTEN were originally
composed of 5 items each. PEER_EVAL had 10 items.
The scale items were adapted from the work of various
researchers as specified in the previous sections (see
Appendix A). An example ACT_LEARN item is “I
participated in class discussions”; an example
PAY_ATTEN item is “I concentrated in class”’; and an
example PEER_EVAL item is “Helped to manage
disagreements and conflicts in the team”. All items were

course.
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7-point Likert scale, where 1 = strongly disagree and 7
= strongly agree, except for the 10th PEER_EVAL
item. For this item students typed a value between 0 and
100.

Participants and Data Collection

Data were collected through convenience sampling
from three different universities during fall 2012.
Including the researchers, seven instructors — offering
12 courses — voluntarily participated and invited their

students to participate (see Table 1). All courses were
offered in Computer Education and Instructional
Technology departments on campus. Each included at
least one project-based assignment. Projects in general
were instructional-design related assignments, such as

developing  paper-based  instructional — materials,
developing interactive educational —materials, or
preparing  classroom  presentations.  Instructors

registered 17 assignments into the system. Students
worked in groups face-to-face to complete the

Table 1. Number of Participants by Instructor, Course, and Project.

Invited Completed Chosen
Institution/ Mid- Final Mid- Final Final
Instructor Course Project Project  Total Project Project  Total Project
University 1
Instructor 1 Course 1 0 41 41 0 41 41 17
Instructor 2 Course 2 0 26 26 0 22 22 5
Instructor 3 Course 3 0 44 44 0 40 40 3
Instructor 4 Course 4 67 68 135 67 67 134 67
Course 5 66 66 132 58 63 121 62
Coutse 6 9 9 18 7 4 11 4
University 2
Instructor 5 Course 7 0 17 17 0 2
Course 8 0 30 30 0 1 1 1
Course 9 0 34 34 0 4
University 3
Instructor 6 Course 10 0 34 34 0 9 9 9
Instructor 7 Course 11 0 29 29 0 0 0 0
Course 12 0 58 58 0 36 36 36
Total 142 456 598 132 289 421 210
Table 2. Descriptive Statistics of the Observed Variables.
Skewness Kurtosis
Min  Max  Mean  SD (SE=0.17) (SE=0.33)
PEER_EVAL
PARCEL1 (items 1 — 3) 4.00 7.00 644  0.54 -1.47 2.75
PARCEL2 (items 4 — 6) 453 7.00 6.50  0.50 -1.44 2.30
PARCELS3 (items 7 — 9) 440 7.00 6.56  0.48 -1.72 3.73
PARCEL4 (item 10) 5.02  7.00 6.59  0.32 -1.14 2.95
ACT_LEARN
AL1 1.00  7.00 5.49 1.35 -0.63 -0.31
AL2 1.00  7.00 484 157 -0.65 -0.14
AL3 1.00  7.00 5.58 1.38 -1.23 1.34
AL4 1.00  7.00 5.59 1.34 -0.91 0.42
AL5 1.00  7.00 4.40 1.66 -0.21 -0.82
PAY_ATTEN
PA1 3.00 7.00 6.04 097 -0.75 -0.29
PA2 1.00  7.00 5.55 1.53 -1.14 0.75
PA3 2.00 7.00 6.01 0.99 -1.10 1.39
PA4 1.00  7.00 5.85 1.12 -1.00 1.11
PA5 1.00  7.00 5.81 1.18 -1.15 1.27
© 2015 iSER, Ewrasia |. Math. Sci. Tech. Ed., 11(3), 535-549 539
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Figure 2. Model 1: The measurement Model (standardized estimates). See Appendix for legend.

Table 3. Model Fit Summaries.

Observed Values

Fit Index Recommended Values Model 1 Model 2

2 (Chi-Square) Non-significant b 135.632 (p<0.001)  67.075 (p=0.065)
v2/ df (degtees of freedom) <3.00¢¢ 1.833 1.315

GFI >0.902¢ 0.919 0.950
AGFI >0.80¢ 0.885 0.924

TLI >0.954d.¢ 0.949 0.983

CFI >0.90¢ 0.959 0.987
RMSR <0.10¢ 0.064 0.047
RMSEA <0.064 0.063 0.039

* McDonald and Ho (2002), ® Kline (2005), € Usluel, Askar, and Bas (2008), ¢ Hu and Bentler (1999),
¢ Schreiber, Nora, Stage, Batlow, and King (2006)
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assignments. Groups were formed on voluntary bases
by the participants. 598 students were invited either
through mid-term and/or final project. 234 students
registered into multiple courses and/or multiple
assignments. 421 instances of surveys were filled. 215
unique students filled the surveys. Some students filled
surveys for more than one project. In such cases, only
the projects that were evaluated at the end of fall 2012
were incorporated into the analyses. Some students
filled surveys in more than one course. Such duplicate
instances were also removed incorporating the latest
assignment. This left 210 students for analysis — 4
freshmen, 79 sophomore, 39 juniors, 84 seniors, and 4
graduate students.

Construct reliabilities were at acceptable level. The
alpha  reliability = (Cronbach, 1951) scores for
PEER_EVAL, ACT_LEARN, and PAY_ATTEN were
0.92, 0.85, and 0.77, respectively. SEM is a form of
multiple regression analysis. According to Stevens
(1996), it is appropriate to run a multiple regression
analysis with 15 cases per independent variable.
Recommended number of cases per parameter estimate
can be as low as 5 (Bentler & Chou, 1987). As there
were several PEER_EVAL items, artificial parceling was
done, following Tinio (2009), to compact variables (see
Table 2). This was done for PEER_EVAL items 1
through 9 by calculating mean scores. This helped the
number of cases per observed variable to be within the
limits. Item 10 was used as a separate parcel as it was
collected through a different method. This item was
transformed to range between 1 and 7(see Table 2)
shows the parcel distributions of PEER_EVAL items
and other relevant descriptive statistics of all constructs.

All items were negatively skewed as usually observed
in educational settings where students report perceived
attitudes. The items were mostly leptokurtic. However,
all items were within acceptable skewness and kurtosis
levels (seeTable 2) for SEM as defined by Kline (2005).
Another simple observation shows that mean scores of
the PEER_EVAL items were all above the value of
6.40, which is relatively greater than the mean score of
any item of ACT_LEARN and PAY_ATTEN observed
in this data set.

RESULTS

To test the hypotheses depicted in Figure 1, Model
1 (see Figure 2) was specified in AMOS to first
investigate the measurement part of the model.
Maximum likelihood parameter estimation was chosen
instead of the other estimation methods as the data were
within the normality assumptions (Kline, 2005). The
figure represents each construct with the associated
observed variables. The standardized factor loadings
were all relatively high. High factor loadings are
considered to be indicators of good convergent validity.

© 2015 iSER, Ewrasia |. Math. Sci. Tech. Ed., 11(3), 535-549

The analysis resulted in the model fit parameters
given in Table 3, under the Model 1 column. The values
were very close to what is expected from models with
good fit and most values met the requirements, but the
absolute indices of model fit, Chi-Squate, did not return
a value greater than 0.05 (y2 = 135.632; df = 74; p<0.05).
This meant that the model was not able to explain the
data in  absolute terms. Therefore post-hoc
modifications were conducted.

In SEM it is hardly possible to obtain a good model
fit at first attempt. Usually further modifications are
conducted on the initially hypothesized model after
examining parameters, model fit values, and residuals to
obtain a better fitting model (Schreiber, et al., 2006). As
the item loadings and subscale correlations were
investigated based on theory, it was seen that although
ALl loaded highly on ACT_LEARN, it had high
correlations with several other items, including the items
of PAY_ATTEN. PA2 had the lowest item loading on
PAY_ATTEN. It also had high correlations with ALl
and other items, especially with the items of
PEER_EVAL. This meant that these two indicators
were not discriminant enough from the other items.
Therefore they were removed from the model, instead
of accounting for the empirical relationships in the
model — see Sams (2005) for a similar approach. The
modification indices produced a number of similar
suggestions (such as adding covariance between some of
the observed and/or latent variables) but the model
adjustment was kept mainly to theory-based
respecifications. Kline (2005) denote that “learn from
your data, but your data should not be your teacher” (p.
149). After the removal, the measurement part of the
new model (Model 2) was tested (Figure 3). Model 2
returned model fit parameters that were all at acceptable
levels (see Table 3) (x2 = 67.075; df = 51; p>0.05). All
parameter estimates were significant. The smallest of
standardized factor loadings was 0.57 and all others
were above 0.66 (see Figure 3 and Table 4).

Convergent and discriminant validities of Model 2
were investigated next. Teo (2009), referring to the work
of Fornell and Larcker (1981), argue that there are three
indicators of convergent validity of SEMs: (1) an item
level reliability value above 0.70 (Hair, Black, Babin,
Anderson, & Tatham, 2000), (2) a composite reliability
value above 0.70 (Nunnally & Bernstein, 1994), and (3)
an average variance extracted (AVE) value above 0.50
(Segars, 1997). Table 5 shows the coefficients obtained
through Model 2 redefined as a measurement model.
Composite reliabilities of the model are all above 0.70.
Except for PAY_ATTEN, the factor loadings and AVE
all returned good levels of convergent validity.
Moteover, Teo (2009) states that discriminant validity
for a construct is determined after comparing the square
root of AVE to the correlation coefficients of that
construct with other constructs. The square root of
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AVE value that is larger than the correlation coefficients
with other constructs for a given latent variable shows
good discriminant validity. In the current study, the
results of PEER_EVAL appeared to show good

discriminant validity while the results for ACT_LEARN
and PAY_ATTEN were very close to the assumptions.

R’= 53
AL2 <—.
R’= 54
AL3 <—.
R!= 50
R!=_.86
AL4 q—.
PARCEL1 @
Rl= 52
Ri=.69 ALS
PARCEL2
R=.85
.—b PARCEL3
R:=.53
R= &L PA1 -q—.
PARCEL4
Ri=44
PA3 <—.
R*=.59
PA4
R=3
PAS 4—.
Figure 3. Model 1: The measurement Model (standardized estimates). See Appendix for legend.
Table 4. Standardized and Unstandardized Path Coefficients for Model 2.
Patha 4 B SE CRb pe
PEER_EVAL — ACT_LEARN 0.24 0.54 0.18 3.00 0.003
PEER_EVAL — PAY_ATTEN 0.35 0.46 0.11 4.24 Hofok
ePA <> eAL 0.72 0.49 0.09 5.67 Fofok
PEER_EVAL — PARCELI1 0.93 1.00
PEER_EVAL — PARCEL2 0.83 0.83 0.05 17.30 Hofok
PEER_EVAL — PARCELS3 0.92 0.87 0.04 21.84 Hofok
PEER_EVAL —_— PARCEL4 0.77 0.49 0.03 15.02 ok
ACT_LEARN — AlL2 0.73 1.00
ACT_LEARN — AL3 0.73 0.88 0.09 9.50 ok
ACT_LEARN — AL4 0.71 0.83 0.09 8.87 Fofok
ACT _LEARN —_— AL5 0.72 1.04 0.11 9.43 ook
PAY_ATTEN — PA1 0.73 1.08 0.13 8.14 Hopok
PAY_ATTEN — PA3 0.66 1.00
PAY_ATTEN —_— PA4 0.77 1.31 0.15 8.94 ook
PAY_ATTEN —_ PA5 0.57 1.02 0.15 6.78 Hopok

a—> regression direction; correlation/covariance
b CR = Critical Ratio;

¢ 5k 5<().001;
542
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Table 5. Results for the Measurement Part of Model 2.

Factor =~ Composite Average '
Loading Reliability =~ Variance Extracted Correlations®
Latent Variable  (>0.70)r  (>0.70):  (>0.50): PEER_EVAL ACT_LEARN PAY_ATTEN
PEER_EVAL 0.92 0.75 (0.80)
PARCEL1 0.93
PARCEL2 0.83
PARCEL3 0.92
PARCELA4 0.77
ACT_LEARN 0.81 0.52 0.24 0.72)
AL2 0.73
AL3 0.73
AL4 0.71
AL5 0.72
PAY_ATTEN 0.78 0.47 0.35 0.74 (0.68)
PA1 0.73
PA3 0.57
PA4 0.66
PA5 0.77

2 Recommended values for reliability or validity (Teo, 2009).

b Diagonals in parentheses ate square roots of average variance extracted; off-diagonals are correlations between latent

variables based on AMOS output.

SEMs can be viewed as confirmatory factor analyses
showing causal relationships. Kline (2005) indicates that
convergent and discriminant validities are accurately
achieved when each observed variable loads on only a
single factor in CFAs with multiple factors. Also, it is
not recommended to conduct further modifications on
a model once a good model fit is achieved, as the
modifications might be adjusting to the attributes of the
sample rather than the specifications of the theory
(MacCallum, Roznowski, & Necowitz, 1992). Therefore,
the analyses were ceased at Model 2. The model fit
results indicate that the model has moderate convergent
and discriminant validities.

The measurement portion of the model appears to
stand well, with the lowest two R? values being 0.32 and
0.44, belonging to the items of PAY_ATTEN. All other
R? values of the measurement portion were above 0.50,
which is a reasonable number in behavioral sciences. So,
the measurement part of the model is accounting for the
large proportion of the variance in the observed
variables. The latent variables estimate at least 32% of
the variance in the observed variables. The structural
portion of the model shows that there is a moderate
positive connection between PEER_EVAL and
engagement factors. Therefore the first two hypothesis
of the study (H1 and H2) were supported. The results
also confirm that there is a strong relationship between
ACT_LEARN and PAY_ATTEN (0.72). H3 was also
supported. This is an expected result as both latent
constructs were specified to measure behavioral
engagement. R? value for ACT_LEARN was 0.06 and
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for PAY_ATTEN was 0.12. The model has less
explanatory power for the variance in the latent
variables compared to the observed variables.

DISCUSSION

This study was an attempt to identify the
relationship between peer evaluation and perceived
academic engagement in higher education. To
accomplish this task, the SEM technique was utilized to
stepwise test the research questions. Two models were
tested. The initial model, Model 1, did not return a good
model fit based on the Chi-Square statistics, even
though the scale reliability results show that the survey
items satisfactorily stood together. Chi-Square statistics
are considered to explain the data in absolute terms.
Perhaps the two items that had to be removed after
Model 1 — and were originally thought to represent
ACT_LEARN and PAY_ATTEN — were not uniquely
characterizing the respective constructs. In other words,
those two items were representative of both of the
engagement constructs and possibly even of the
PEER_EVAL. More rigorous results were sought by
respecifications to better explain the relationship
between the constructs. In this respect, advancing from
Model 1 to Model 2 immediately moved the model fit
results. All three hypotheses of the study were
supported by the latter model. Based on this outcome,
the remainder of the discussion continues on Model 2.

Peer ratings were rather high, and were skewed
towards the positive end, following the literature
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(Gueldenzoph & May, 2002; Oslin, 2010). The overall
mean scores ranged from 6.44 to 6.59 with minimal
standard deviations, corresponding to leptokurtic
distribution (see Table 2). If the scale were to be
considered between 0 and 100, this would translate into
90.67 to 93.17 percent. Also, the variation among
ratings were lower than the variation in the engagement
constructs. One way to interpret this is that students
were having optimal experience in groups. Another
would be that students were overrating the
performance. Student ratings appear to follow the
arguments of Gueldenzoph and May (2002) in that
students inflated scores to receive better scores in return
or because they did not want to criticize peers. This
opinion gains a stronger ground especially when
PEER_EVAL is compared to ACT_LEARN and
PAY_ATTEN. The latter two inquired the self-
judgment of engagement and were considerably lower
than the former on average.

One might argue that because the student scores
were inflated, whether it would still make sense to use
the scores as a means to predict student engagement.
The aforementioned model-fit-statistics convince us to
trust the prediction. Although the overall level of scores
holds substantial meaning about the performance of
students, it is the variation among the scores that has
the ultimate value to bring about the breadth. The
results indicate that there was sufficient variation among
peer evaluation scores to make distinctions about the
student performances. Yet, it would be wise to seek
ways that would capture better score distributions for
the peer evaluation scores. Future studies can benefit
from incorporating rubrics to train students on how to
rate certain behaviors. Those rubrics should not be
lengthy though — creating overburden, making it
difficult for students to rate several team membets.
Informing students at the beginning of the term about
the course requirements may eliminate avoidance of
criticism by peers. Another solution can be to require
students to justify their ratings in certain ways. Not
being able to justify the given scores can build pressure
on the rater, possibly yielding positive impact on the
outcome. Such justifications can, then, even serve a
better purpose: what Willey & Gardner (2010)
emphasize as feedback. Faculty can turn these
justifications to feedback given to the evaluated student,
possibly in the blind review fashion.

While ACT_LEARN and PAY_ATTEN were lower
than PEER_EVAL, they were higher than other
benchmarks (Marks, 2000; NSSE, 2006). ACT_LEARN
scores ranged between 4.40 and 5.59; and
PAY_ATTEN scores ranged between 5.81 and 6.04 (see
Table 2). If interpreted percentagewise, these, again,
translate into 56.67 and 76.50 for ACT_LEARN; and
80.17 and 84.00 for PAY_ATTEN. Most previous
engagement  scores  cumulate around  center.
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ACT_LEARN scores were lower and more scattered
than the PAY_ATTEN scores. The engagement scores
were obtained after a teamwork activity. The referred
benchmarks, however, do not necessarily involve direct
teamwork activities. Engagement is a natural
requirement for an efficient teamwork. So, the student
ratings of engagement might have been inevitably
influenced by the project work, through which the
students have completed the whole survey. This does
not mean that the Model specified in this study requires
teamwork to work. The scores indicate that students
were paying attention to academic activities more so
than they actively participated. It would be logical to
argue that ACT_LEARN is more demanding in
comparison to PAY_ATTEN, and in this respect,
observing lower ACT_LEARN scores appears rational.
It is also logical to argue that ACT_LEARN, with its
interactive and more demanding nature, would
represent a higher level of engagement. Therefore,
practitioners seeking stronger student engagement
should seek ways to improve ACT_LEARN scores.

Model 2 explains that receiving high scores from
peers means that the student was overall engaged
throughout the semester. This means that a project
work, with a partial time span compared to the whole
semester, can give enough opportunities to students to
identify the level of engagement that is more associated
with the whole semester. That is, the specified model
indeed supported the expectations. One standard
deviation increase in PEER_EVAL score translated into
0.24 standard deviations increase in ACT_LEARN and
0.35 standard deviations increase in PAY_ ATTEN.
Consequently, the relationship between PEER_EVAL
and PAY_ATTEN was 1.46 times more powerful than
the  relationship  between = PEER_EVAL  and
ACT_LEARN. These results support the claim that
students’ behavioral engagement can be predicted from
PEER_EVAL. When all other values are kept constant
at average, a one point increase in PEER_EVAL score
meant 0.54 points increase in ACT_LEARN score on a
scale where 1 = strongly disagree and 7 = strongly
agree. Similarly, for an average student, a one point
increase in PEER_EVAL score meant 0.46 points
increase in  PAY_ATTEN score.  Therefore,
PEER_EVAL scores have a profound effect on
perceived academic engagement scores.

Online learning platforms like MOOCs, which are
increasingly collaborative in nature, are getting popular,
but online completion rates are low. Much drop out is
attributed to the failure of courses to engage students
(Baxter, 2012). Peer evaluation can be solution to the
problem not only by measuring the level of student
progress but also to create a means for students to
better engage. Intermediary check points are suggested
to keep students on track; available research does not
provide much understanding on the progress of course,
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except for registration and completion (Perna et al.,
2014). Peer evaluation can help create intermediary
check points by peer feedback without the need for
extended faculty effort. However, in order to manage
the peer evaluation one should place and sort scores
provided by students one by one in a table format
where all students are presented with the matching
scores received from peers. Manually conducting peer
evaluations can be a serious burden on the faculty side
(Willey & Gardner, 2009). Simply encouraging faculty to
use peer evaluations would not be effective. Making
policy changes superficially would not make much
impact, either. Institutions, interested in benefiting from
the power of peer evaluation should explore ways to
incorporate student peer evaluation into the systems
such as online course management, online learning
management, and automation (registrar). Integrating
(linking) the system with social sites such as Facebook
and Twitter, where people already voluntarily make
comments and reviews, can facilitate the process. Such a
system should not only be easy to use for instructors
but also for students to be able to make a significant
impact. A system like the one developed for the current
study or the ones like SPARKPIWS (Willey & Gardner,
2010) should make a substantial difference on whether
peer evaluations practically sustain.

PAY_ATTEN correlated with ACT_LEARN,
conforming to being the indicators of behavioral
engagement. Although this was a hypothesized
relationship (H3), it was stronger than what was
expected in the study. The results indicate that the
distinction between the two constructs were relatively
low. The recommended AVE value is 0.50 (Teo, 2009).
What was obtained for PAY ATTEN is close to but
lower than that. Also, it is suggested that the squate root
of AVE of a latent variable should be lower than the
correlation between that latent variable and any other
latent variable. The respective value of PAY_ATTEN
(0.68) — and consequently of ACT_LEARN (0.72) —
designates a challenge, as well. In Model 2, each
observed variable was configured to load on only single
latent wvariable. According to Kline (2005), such
configurations are considered to fulfill the convergent
and discriminant validities of the latent variables.
Nevertheless, there still appears to be room for
improvement in selection of items for the two
constructs, in order to describe the behavioral
engagement. It is a challenge to design a scale for
engagement, which is multidimensional and highly
dynamic nature (Annetta et al., 2009). The current trend,
in general, is to estimate by individual indicator items at
institutional level. Future studies can continue seeking
ways to bring together suitable indicators of academic
engagement.

The R? values for the measurement part of the
model were reasonable for a study of behavioral
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sciences (see Figure 3 and Table 4). The smallest of the
whole model was 0.32 and the greatest was 0.86. The
model explained at least 32% of the variance in each
observed variable. The best explained variances were of
the indicators of PEER_EVAL, followed by the
indicators of ACT_LEARN and PAY_ATTEN. The R?
values of the structural portion of the model were not as
high as one would expect. That is, PEER_EVAL was
able explain only about 6% of variance in
ACT_LEARN and 12% of variance in PAY_ATTEN.
Obtaining high R? values in human sciences is difficult
and the values usually fall below 50%, but this is in the
nature of human beings — they are hard to predict. The
low R? walues simply hampers making precise
estimations, but the significant coefficients obtained in
the current study still show how one unit of change in
peer evaluation affects the amount of change in the
engagement constructs. Also, the fact that peer
evaluations can fill the gap for missing engagement
scores caused by irresponsive students, makes them an
alternative and a complementary method for assessing
engagement, as well. That is, a few team members from
cach group can provide reliable, or at least minimal,
information about the inner workings of the whole
group and the individual team members’ engagement
levels.

Limitations

Data were collected from several different coutses.
This can possibly cause variation in the latent variables.
It would be ideal to choose data from only one type of
course by eliminating the others. However, the number
of participants was not adequate to operationalize such
an option. Expanding the sample size was also
challenging. The context of the study required students
to work in groups. A very limited number of instructors
incorporate teamwork or peer evaluation into the class
activities in the way that was conceptualized in the
current study.

PEER_EVAL scores were obtained through a
project work that specifically asked students’
contributions to that project. The engagement scores,
on the other hand, asked student self-opinions about
the whole semester. It would be best if the project work
was a semester-wide study, matching the span of the
claims students make. As explained previously, coming
up with such settings is challenging. This is a potential
reason for the unexplained variance in the predicted
scores. Nevertheless, the relationship between the
predictor and predicted was still significant.

CONCLUSION

This study established an SEM model, which fit to
the data well, to predict perceived academic engagement
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constructs of ACT_LEARN and PAY_ATTEN from
peer evaluation (PEER_EVAL). The results showed
that peer evaluation is a significant indicator of
perceived academic engagement in higher education as
operationalized in the current study. As teamwork and
social online interaction in educational settings gain
more and more emphasis, possibilities of assessment
and evaluation widens. While academic engagement is
considered to be a part of institutional performance
(Kuh, 2002), self-reports relying only on students’ own
performance can mislead (Podsakoff & Organ, 1986).
The current results suggest that educators and
institutions can as well rely on peer evaluation scores to
gain better understanding of perceived academic
engagement. This requires creating more opportunities
for teamwork in the academic environment and efficient
ways to incorporate peer evaluation. Social networks
and online learning management systems can perhaps
offer viable venue to implement such necessities with
the advancement of integration technologies. Findings
confirm that the linkage between achievement and
engagement (Carini, Kuh, & Klein, 2006; Johnson &
Butts, 1983) can also be established between
achievement and peer evaluation through perceived
academic engagement. The claim that engaged students
are successful can be succcessfuly observed and
reported by peers.

Prospective research, apart from the implications
and suggestions presented in the Discussion section, can
possibly concentrate on improving the measurement
part of the behavioral engagement constructs by
incorporating new or enhanced indicators. Also,
incorporating other relevant factors, such as the student
characteristics, can possibly improve the variance
explained by the model. For example, it is known that
engagement differs based on age (Chen, Gonyea, &
Kuh, 2008). The model might respond differently, if it is
narrowed down to specific grade levels and genders.
Moreover, in the current study, peer and self-scores
were averaged together, based on the discussion made
by Lejk, et al. (1996). Differentiating between peer
scores and self-scores can prove useful.
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Appendix: Items of the Instruments

Item Question

Active Learning (ACT_LEARN)
AL1 = I asked questions when I did not understand the lesson. » ®
AL2 = | participated in class discussions. P
AL3 = I tried to answer the questions of the teacher during discussions. b
AL4 = | approached the teacher when I had to clarify something. b« d.«f
AL5 = Asked questions and contributed to discussions in class. & d.¢

Paying Attention (PAY_ATTEN)

PA1 ® I concentrated in class. » b m

PA2 ® I took down notes. »b

PA3 = | went to classes. b4 f

PA4 = [ listened intensively to lectures. # P

PA5 = I helped my classmates who did not understand the lesson. b«

Peer Evaluation (PEER_EVAL)
PARCELI1#® Offered new ideas and contributed to finding solutions to problems.
= Coordinated the team and ensured that tasks were completed.
= Showed enthusiasm and participation. &h

PARCEL2#= Fulfilled tasks efficiently. &i!
® Helped to manage disagreements and conflicts in the team.
® Made judgments to decide what to incorporate into the project report.

PARCEL3® Contributed to the quality of assignment: provided correct information, paid attention to grammar
and format, etc.
® Provided helpful feedback to peers.

= Was reliable/trustable, met the given deadlines, attended the group meetings, was on time.

PARCEL4® When you consider what you have done to fulfill your responsibilities, and for your assignment to
be successful, what score would you give yourself and peers out of 100.
Items derived from ? Roadrangka & Yeany (1985), ® Tinio (2009), ¢ Carini, et al. (20006), 4 James et al. (2010), ¢ Kuh et al. (2001),
f Krause (2005), ¢ Freeman & McKenzie (2002), * Gueldenzoph & May (2002), ! Lingard (2010), | Mishra et al. (2009), * Wang
et al. (2009),! Baker et al. (2005), ™ Shernoff et al. (2003)

© 2015 iSER, Ewrasia |. Math. Sci. Tech. Ed., 11(3), 535-549 549



