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ABSTRACT KEYWORDS
Despite the theoretical argument and empirical evidence regarding the self-assessment; self-
impact of self- assessment on academic achievement and self-regulated regulated learning; process;
learning (SRL), the mechanism for this impact is understudied. The pre-  academic achievement
sent study aimed to investigate the characteristics of self-assessment

practices at different SRL phases and its relationship with academic

achievement. Using a course assignment as the learning task, sixty-three

students enrolled in a one-year master programme in a teacher educa-

tion institute responded to an instrument assessing their self-assessment

practices (including four self-assessment actions) at the SRL Preparatory,

Performance and Appraisal phases of the task. Their final scores of the

assignment were also collected. The results showed that self-assessment

is a fundamental skill for SRL and occurs at each SRL phase with differ-

ent patterns. Autoregressive relationships were found for all self-assess-

ment actions between different SRL phases. Self-reflection at

Performance phase was found to influence feedback seeking at

Appraisal phase. Self-directed feedback seeking through monitoring at

Performance phase was the strongest and positive predictor of aca-

demic achievement; and achievement had negative impact on all self-

assessment actions at Appraisal phase. This study may assist educators

and researchers to better understand the complexity of self-assessment

in relation to learning process.

Introduction

Self-assessment has been increasingly used as a necessary learning and assessment strategy in
higher education to develop students as independent and lifelong learners (Boud 1995; Andrade
and Du 2007; Yan and Brown 2017; Bourke 2018). It is widely reported that self-assessment is
positively related to academic achievement in review studies (e.g., Topping 2003; Brown and
Harris 2013) and recent empirical studies (e.g., Kissling and O’Donnell 2015; Jay and Owen 2016).
There is also a strong claim in the literature about the strong connection between self-assess-
ment and self-regulated learning (SRL) (e.g. Andrade 2010; Panadero, Andrade and Brookhart
2018). The contribution of self-assessment to students’ academic achievement was suggested to
be achieved through the use of self-regulation strategies, such as clarifying the learning goals,
monitoring the learning process and inspiring self-reflection (Brown and Harris 2013). However,
both self-assessment and SRL are complicated processes, rather than one-off behaviours.
Although the positive effect of self-assessment on academic achievement and SRL is well docu-
mented, the intertwined relationship between self-assessment and SRL processes as well as the
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mechanism for the effect of self-assessment are of particular importance but unfortunately
understudied (Panadero, Jonsson and Botella 2017). This study contributes to the understanding
of such mechanisms by depicting characteristics of self-assessment practices at different SRL
phases and their relationships with students’ academic achievement.

The self-assessment process and actions

Self-assessment may cover a wide range of activities, from simple self-grading/self-rating without
further reflection to having students undertake comprehensive reflection on their own perform-
ance (Brown and Harris 2013). In practice, self-assessment can be used as a learning strategy to
support student learning or an alternative assessment method for summative purposes
(Panadero, Brown and Strijbos 2016; Yan 2016, 2018b). However, using self-assessment for sum-
mative purposes has been seriously doubted due to the concerns about the accuracy of self-
assessment (Brown, Andrade and Chen 2015). The formative use of self-assessment, as a learning
strategy, may have great educational merit for student learning (Boud 1999; Yan and Brown
2017). It has been increasingly agreed that self-assessment is a process that can be analyzed and
learned, rather than a one-off terminal action (Boud 1995; Andrade, Du and Wang 2008; Yan
2016; Yan and Brown 2017). Self-assessment conducted in different forms may share a similar
mental process. For the sake of supporting learning and teaching, an understanding of the pos-
sible universal mental processes of self-assessment may be more important than selection of any
particular form of self-assessment.

Researchers have attempted to break down the self-assessment process (e.g., Ross 2006;
McMillan and Hearn 2008; Sargeant et al. 2010; Fastré et al. 2012). A recent attempt was made in
the Hong Kong context. Based on interviews with a sample of Hong Kong university students,
Yan and Brown (2017) defined self-assessment as “a process during which students collect infor-
mation about their own performance, evaluate and reflect on the quality of their learning pro-
cess and outcomes according to selected criteria to identify their own strengths and weaknesses
(p. 1248)". They further proposed a cyclical self-assessment process model which encompasses
three common and sequenced actions (i.e.,, determining assessment criteria, self-directed feed-
back seeking and self-reflection). In the self-assessment process, the first step is to determine the
assessment criteria. Students then engage in self-directed feedback seeking to collect informa-
tion regarding their own performance from various sources which could be external and/or
internal. External feedback could be obtained by inquiry and monitoring approaches. Inquiry
approach refers to asking for feedback directly from relevant people (e.g. teachers, peers,
parents); monitoring means that students obtain feedback from interactions with learning evi-
dence (e.g. comments on assignments, past tests, reference books). Internal feedback refers to
implicit information provided by “the self” (e.g. emotions, feelings, physical sensations and
internal states). Based on the feedback, students then reflect on the quality of the process and
product of their learning with the purpose of identifying their own strengths and weaknesses.
Following this initial set of processes, a self-assessment judgement is made and this judgement
is subjected to further calibration. As Yan and Brown’s (2017) model explicitly identified the com-
mon actions students conduct and how they do so within the process of self-assessment, the
present study abides by this definition and process model of self-assessment.

Self-assessment and self-regulated learning

Self-regulated learning (SRL) is defined as “self-generated thoughts, feelings, and actions that are
planned and cyclically adapted to the attainment of personal goals” (Zimmerman 2000, p. 14).
Many SRL models have been developed since its first launch (Panadero 2017). These models pre-
sent different perspectives on SRL, but, more noticeably, all of the models conceptualise SRL as a
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cyclical process consisting of different phases and sub-processes. Puustinen and Pulkkinen (2001)
compared five major SRL models in a theoretical review. They concluded that, even if the termin-
ology used varied, these models shared three common phases: (a) Preparatory, which consists of
activities relevant to task analysis, goal setting and planning; (b) Performance, in which the actual
task is completed with the progress of performance being monitored; and (c) Appraisal, includ-
ing the evaluation and reflection of outcomes. In a more recent review of SRL models, Panadero
(2017) echoed this classification. As the terminology proposed by Puustinen and Pulkkinen
(2001) summarized the essentials of different SRL models and is easy to understand, the present
study adopted this terminology.

Despite the strong theoretical relationship between self-assessment and SRL, the results of
empirical studies in this field were far less than conclusive. For instance, in a meta-analytic review,
Panadero et al. (2017) reported that self-assessment interventions demonstrated a positive impact
on students’ SRL strategies with the effect size ranging from small to medium depending on the
measurements used for SRL. Brown and Harris (2013) reviewed 23 studies and concluded that the
empirical support to the relationship between self-assessment and SRL was not strong yet and
more research was needed to explore the benefits associate with self-assessment.

With regard to the relationship between self-assessment practices and different SRL phases,
most of the models proposed also conformed to common sense, that self-assessment occurs at
the last phase (i.e, when the learning task is completed). However, if self-assessment is essen-
tially the act of monitoring and reflecting, it is expected to occur at each phase of the SRL pro-
cess (Panadero and Alonso-Tapia 2013) even though the target of the monitoring and reflecting
could be varied. In this sense, self-assessment is not only one aspect of SRL but also contributes
to it by acting as a fundamental skill underlying SRL (Harris and Brown 2018; Panadero et al.
2018). However, this has remained a theoretical assumption and little is known about the inter-
twined relationship between self-assessment practices and SRL phases.

In discussing the process of SRL, Greene and Azevedo (2007) posed a fundamental question:
whether all cognitive evaluations are the same when they occur at different phases of the learn-
ing process? A similar question is also applicable to self-assessment. If self-assessment occurs at
all the three SRL phases, will it follow the same pattern or demonstrate different characteristics
at different phases? No empirical study has touched on this topic. Theoretically, self-assessment
at different phases might target different learning products and rely on different feedback sour-
ces and, therefore, assume different characteristics. At Preparatory phase, (predictive) self-assess-
ment facilitates the early identification of personal and environmental resources and is helpful to
set a reasonable learning goal and propose appropriate learning strategies; at Performance
phase, (concurrent) self-assessment can monitor the learning process, promote self-correction,
and ensure the learning activities are headed in the right direction; at Appraisal phase, (reflect-
ive) self-assessment can reflect on the learning outcomes and identify their own strengths and
weaknesses as well as the directions for future learning.

At each SRL phase, the four self-assessment actions, as described in Yan and Brown’s (2017)
process model of self-assessment, do not necessarily happen simultaneously. Self-reflection is
usually conducted based on the feedback obtained through the other three self-directed feed-
back seeking actions. Thus, seeking external feedback through monitoring (SEFM), seeking external
feedback through inquiry (SEFI), and seeking internal feedback (SIF) are supposed to have an
impact on self-reflection (SR). Across different SRL phases, there should be autoregressive impact
for each of the four self-assessment actions. That is, each self-assessment action influences the
same action at the next SRL phase. SR is expected to have an impact on the other three actions
at the next phase. In addition, if the academic achievement (i.e., the assignment score) was
released between the Performance and Appraisal phases, then all the four self-assessment
actions at Performance phase should have an impact on academic achievement; and academic
achievement should have an impact on the four self-assessment actions at Appraisal phase. The
hypothesised model is presented in Figure 1.
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Preparatory Phase Performance Phase Appraisal Phase
SEFM SEFM
SR
SEFI SEFI
SIF SIF

Figure 1. The hypothesised model.
Note: SEFM: seeking external feedback through monitoring, SEFI: seeking external feedback through inquiry, SIF: seeking internal feedback, SR:
self-reflection

Thus, the research objective of this study was to investigate the characteristics of self-assess-
ment practices at the three SRL phases and their relationships with academic achievement. The
specific research questions are: (1) What is the pattern of self-assessment practices at each SRL
phase (Preparatory, Performance and Appraisal); and (2) What are the relationships between self-
assessment practices at different SRL phases and students’ academic achievement?

Methods
Participants

The participants of this study consisted of 98 students who enrolled in a one-year master pro-
gramme in a teacher education institute in Hong Kong. The participants were recruited from a
13-week course about assessment taught by the author. Participants attended the course in
semester 1 (N=50) or semester 2 (N=48) in academic year 2017-2018. Participants were invited
to complete three rounds of a survey. A total of 63 participants (representing a return rate of
64%) responding to two or more rounds of survey were included in the current analysis.

Design

Ethical approval was obtained from the university before undertaking the study. All participants
were informed that their participation was voluntary and that they could withdraw from the
study at any time. A repeated measures design was applied. In order to match responses across
multiple survey administrations, students created their own 6-digit ID codes (i.e., the date and
month of birth plus the last two digits of their mobile number) at the first survey which they
used in each subsequent survey. Hence, participants’ responses could be tracked without identi-
fying personal information. All surveys were administered via an online method (i.e, goo-
gle form).

Using the last assignment (accounts for 50 marks out of 100) of the course as the learning
task, this study provided a learning scenario that consisted of three SRL phases according to
Puustinen and Pulkkinen’s (2001) classification. Data collection followed the procedure as pre-
sented in Figure 2. Although all assessment tasks and rubrics with which the teacher evaluated
the assignments were announced to students at the beginning of the course, the detailed
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Teaching and consultation

Week 1-9 10 11 12 13 14 15 16 17 18 19
A A A A
Announce Release assignment,
assignment Submit assignment marks and
instructions comments
Preparatory Performance Appraisal
phase survey phase survey phase survey

Figure 2. The data collection procedure.

instructions for the last assignment were provided at the end of the 10" week. Preparatory
phase referred to the period when students analysed the task and set a working plan. Students
were asked to make a plan (including the schedule, the method, and the resources) according to
the instructions for completing this assignment. Students were encouraged to write down the
plan, but it was not compulsory. The plan served as the target of self-assessment for Preparatory
phase. One week after the announcement of the instructions, the first survey (for Preparatory
phase) was administered. Performance phase was defined as the period when students were
doing their assignment. Right after the submission, the second survey (for Performance phase)
was administered. Appraisal phase refers to the period when students evaluated and reflected
on the learning outcomes (the returned assignment with the final score and the teacher’s written
comments). One week after the release of the final scores and comments, the third survey (for
Appraisal phase) was administered.

Instrument

A modified version of the Self-assessment Practice Scale (SaPS) (Yan 2018c) was used in this
study. The SaPS was developed according to Yan and Brown's (2017) cyclical self-assessment pro-
cess model with the aim of assessing concrete self-assessment actions. The original SaPS contains
20 items in four subscales, including seeking external feedback through monitoring (SEFM), seeking
external feedback through inquiry (SEFI), seeking internal feedback (SIF) and self-reflection (SR). A
six-point Likert-type scale (1 =strongly disagree, 2 =disagree, 3 =slightly disagree, 4 =slightly
agree, 5 =agree, 6 = strongly agree) was applied. In this study, self-assessment targeted at a spe-
cific task, i.e., completing an assignment. Consequently, two items (including “I check whether |
have mastered the course content by doing extra exercises” from the subscale SEFM, and “When
| do exercise, | look at what | got wrong or did poorly on to guide me as to what | should learn
next” from the subscale SR) were removed. Furthermore, the items had to be applicable for each
of the three SRL phases in order to facilitate comparison of participants’ self-assessment practices
at different phases. Hence, two items from the subscale SR (including “I seek out the reasons for
mistakes | made after getting back marked work” and “l pay attention to my assessment results
in order to identify what | can do better next time”) only applicable at Appraisal phase were
excluded from the current analysis. The results reported here were based on 16 items (4 items
for each subscale). The wording of the items was also slightly modified to fit the scenario of
completing an assignment (see Table 1 for an example).

In addition to the items about self-assessment practice, participants were asked to report the
final scores they actually got, as the indicator of their academic achievement, at the end of the
survey for Appraisal phase. All final scores came from the same rater, i.e., the author, based on
the same assessment rubrics.
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Table 1. An example of item modification.

Original Phase Revised
Any areas | am unsure of Preparatory Any areas | am unsure of after
after finishing my work, finishing my work plan, | go over again
| go over again Performance Any areas | am unsure of after
finishing my work, | go over again
Appraisal Any areas | am unsure of after

getting back marked work, | go over again

Data analysis

Before inferential statistics for addressing the main research questions, the Rasch model (Rasch
1960) was first applied to calibrate the person measures on the SaPS. The Rasch model has been
widely used in this manner in previous studies (e.g., Deneen et al. 2013; Yan and Cheng 2015;
Yan 2018a) due to Rasch analysis being able to transform Likert-type data, which is usually
ordinal data, into interval data which is a pre-requite for conventional statistical analysis, such as
analysis of variance (ANOVA) (Bond and Fox 2015). As all items in the SaPS share the same 6-
point Likert type response scale, the Rating Scale Rasch Model (RSM) (Andrich 1978) was used.
Given that the four subscales in the SaPS represent four inter-correlated actions in the self-
assessment process, a multidimensional Rasch model was applied using ConQuest 2.0 (Wu et al.
2007). Multidimensional Rasch analysis is able to enhance the measurement precision on each
subscale by taking into account the correlations between the subscales. Multiple indices includ-
ing the Rasch reliability and the item fit statistics, including infit and outfit mean-square (MNSQ),
were utilized to examine the psychometric properties of the modified SaPS from a Rasch meas-
urement perspective. Missing data existed in this dataset as most of longitudinal datasets do.
Among 63 participants included in the present analysis, 24 participants responded to all three
rounds of the survey and 39 participants missed one of the three surveys. As the majority of
missing data occurred at Appraisal phase, the missing data pattern was more like a monotone
pattern rather than an arbitrary pattern. The Little’s test result (x> = 60.519, p = .57) showed
that the missing data are missing-completely-at-random (MCAR). Hence, full information max-
imum likelihood estimation, which is generally favored in structural equation modeling (SEM)
under the MCAR assumption (Allison 2003), was adopted to deal with missing data.

Based on the Rasch-calibrated person measures, repeated measures multivariate analysis of
variance (MANOVA) was undertaken on self-assessment actions measured by the SaPS to exam-
ine the differences of self-assessment practices at the three SRL phases. To reveal the relation-
ship between self-assessment practices at different SRL phases and academic achievement, an
autoregressive model, Markov simplex modelling (Guttman 1954) with observed variables, was
applied to the Rasch-calibrated person measures using the software AMOS version 24. Markov
simplex modelling assumes that Performance at time t is a function of its former performance at
time t-1 plus random error. Moreover, the performance on one construct influences not only
itself at the next time point, but also the other construct at the next time point.

Multiple fit indices reported to examine the model-data fit included y?/df, the goodness-of-fit
index (GFI), the comparative fit index (CFI), the ¥ , the root mean square error of approximation
(RMSEA), and the standardized root mean square residual (SRMR). In general, a xz/df ratio of less
than 3, a GFl, CFl, and ¥ of 0.90 or greater, and a SRMR and RMSEA of 0.08 or less (Hu and
Bentler 1999; McDonald and Ho 2002; Fan and Sivo 2007) indicate acceptable model-data fit.

Results

The raw dataset had three waves of data of self-assessment practices collected from the three
SRL phases. Accordingly, a multidimensional Rasch model was applied to the three waves of
data separately. The psychometric properties of the modified SaPS were first examined before
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the main analyses. The results showed that the item fit statistics (MNSQ) of all items, except item
#6 in the subscale seeking external feedback through inquiry (SEFI), fell into the acceptable range
(0.5-1.5) as suggested by Linacre (2006). Item #6 (I ask my family members to give me advice on
my work.) demonstrated underfit (MNSQ >1.5) at both performance and Appraisal phases.
Hence, item #6 was removed from the scale and the analyses were conducted again. The remain-
ing 15 items showed satisfactory fit to the Rasch model at all three phases (see Table 2
for details).

The MNSQs of all items were within the acceptable range (0.5-1.5) with only two exceptions:
the outfit MNSQ of item #7 at Performance phase (1.52) and the infit MNSQ of item #13 at
Appraisal phase (1.55) were marginally higher than 1.5. The Rasch reliabilities for all subscales
were higher than 0.7 at Preparatory and Performance phase, but were only around 0.57 at
Appraisal phase. Perhaps one reason is that the valid responses to the subscales at Appraisal
phase were less than those at the other two phases. Person fit statistics were also checked.
Seven cases demonstrated marginal or moderate underfit (MNSQ > 1.5), including #46 (1.62),
#47 (1.55), and #50 (1.72) at Preparatory phase; #36 (1.61) and #45 (1.59) at Performance phase;
#12 (1.71), and #35 (1.70) at Appraisal phase. As none of the cases showed underfit at more than
one phase, all cases were kept for the subsequent analyses.

The resultant data for each participant contained Rasch-calibrated measures on the four self-
assessment actions at the three SRL phases (i.e., a total of 12 person measures) plus their academic
achievement. The repeated measures MANOVA was applied to Rasch-calibrated person measures.
The results showed that, in general, there were no statistically significant differences on self-assess-
ment actions among the three phases, F(8, 55) = 1.659, p = .13. Univariate tests (see Table 3) found
no significant differences with regard to SEFM, SIF, and SR across the three phases. However, stu-
dents’ performance on SEFI differed significantly among the three phases. The results of within-sub-
jects contrasts following MANOVA showed that students’ SEFI at Appraisal phase were significantly
lower (p < .05) than that at Preparatory and Performance phases. Figure 3 presents the students’
performance on self-assessment actions at the three phases.

The relationship between self-assessment practices at different SRL phases
and academic achievement

An autoregressive model was fitted to the Rasch-calibrated person measures to investigate the
relationship between self-assessment practices at different SRL phases and academic achieve-
ment. The fit between the hypothesised model and the empirical data was good: 3> = 41.505,
df = 34, p = .18; ¥%/df =1.221; GFI = .917; CFl = .982; ¥ = .98; RMSEA = .060; SRMR = .055.

The standardized path coefficients are presented in Figure 4. For the sake of neat visualization, the
correlations between the three feedback seeking actions with the same phase are not displayed;
most of the correlation coefficients were moderate and statistically significant. Feedback seeking
actions (i.e., SEFM, SEFI and SIF) had impact on self-reflection within the same SRL phase. At
Preparatory and Performance phases, SEFM (r = .32 and .31, respectively) and SEFI (r = .31 and .37,
respectively) had stronger impact on SR than SIF (r = .11 and .19, respectively). However, at Appraisal
phase, only SIF (r = .44) showed significant impact on SR. There were significant autoregressive corre-
lations between the same self-assessment action across different SRL phases with only one exception
(the autoregressive correlation between SEF| at Performance and Appraisal phases). The autoregres-
sive correlations for the four actions between Preparatory and Performance phases were significant
and positive, ranging from .26 to .52. The correlations for SIF and SR between Performance and
Appraisal phases were also significant and positive (r = .27 and .36, respectively).

However, the correlation for SEFI between Performance and Appraisal phases was non-signifi-
cant and the correlation for SEFM was significant and negative (r = -.23). SR at Performance
phase had a statistically significant impact on SEFM, SEFI, and SIF at Appraisal phase, ranging
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Table 2. Rasch reliabilities and item statistics of the modified SaPS.

Rasch ltem Infit Outfit
Scale/item Reliability measure’ S.E. MNSQ MNSQ

Preparatory phase
Seeking external feedback through monitoring (SEFM)

Item 1 0.786 0.356 0.137 0.83 0.85
Item 2 —0.026 0.142 0.86 0.79
Item 3 0.339 0.144 1.02 0.98
Item 4 —0.669 0.244 0.92 0.83
Seeking external feedback through inquiry (SEFI)

Item 5 0.785 —-0.319 0.114 134 135
Item 6°

Item 7 0.172 0.111 1.08 1.12
Item 8 0.147 0.159 1.14 1.25
Seeking internal feedback (SIF)

Item 9 0.714 —-0.23 0.116 1.1 1.17
Item 10 —0.266 0.116 1.27 1.21
Item 11 0.628 0.109 0.73 0.76
Item 12 —-0.132 0.197 0.94 0.94
Self-reflection (SR)

Item 13 0.804 0.323 0.129 1.09 0.98
Item 14 0.171 0.13 1.13 1.07
Item 15 —0.088 0.133 0.82 0.8

Item 16 —0.406 0.226 0.92 1.17

Performance phase
Seeking external feedback through monitoring (SEFM)

Item 1 0.762 0.055 0.15 0.81 0.87
Iltem 2 0.156 0.149 0.72 0.75
Item 3 0.422 0.145 0.81 0.82
Iltem 4 —0.634 0.257 0.89 0.9

Seeking external feedback through inquiry (SEFI)

Item 5 0.761 —0.179 0.117 1.23 13

ltem 6°

Iltem 7 0.02 0.116 1.37 1.52
Item 8 0.159 0.165 1.38 1.36
Seeking internal feedback (SIF)

Item 9 0.733 —0.208 0.12 0.96 0.93
Item 10 —0.122 0.12 1.27 1.27
Item 11 0.573 0.116 1.29 1.35
Item 12 —0.242 0.206 0.8 0.79
Self-reflection (SR)

Item 13 0.800 0.34 0.137 1.3 1.42
Item 14 0.233 0.138 1.37 1.31
Item 15 —0.052 0.14 0.65 0.63
Item 16 —0.521 0.239 0.82 0.68

Appraisal phase
Seeking external feedback through monitoring (SEFM)

[tem 1 0.582 —0.516 0.186 0.61 0.6
ltem 2 —0.184 0.181 0.6 0.55
ltem 3 1.009 0.163 134 1.38
ltem 4 —0.309 0.306 1.1 1.1
Seeking external feedback through inquiry (SEFI)

ltem 5 0.585 —0.322 0.15 1.09 1.21
Item 6°

ltem 7 0.418 0.146 1.06 1.05
ltem 8 —0.096 0.209 0.6 0.56
Seeking internal feedback (SIF)

ltem 9 0.564 —0.722 0.169 0.87 0.98
ltem 10 0.389 0.156 0.87 0.76
ltem 11 0.481 0.155 0.78 0.69
Item 12 —0.148 0.277 1.34 1.23
Self-reflection (SR)

ltem 13 0.572 0.114 0.178 1.55 1.13
ltem 14 —0.07 0.181 1.03 0.86
Item 15 0.287 0.176 0.99 0.78
ltem 16 —0.331 0.309 0.74 0.74

2All measures are in logits.
PRemoved from the scale.
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Table 3. The results of univariate tests in the repeated measures MANOVA.

Mean person measures

Univariate tests

Sub-scale Preparatory Performance Appraisal N df F p
Seeking External Feedback through 2.03 2.26 1.81 63 2 1.570 212
Monitoring
Seeking External Feedback through 0.41 0.56 —0.17 63 2 5.851 .004*
Inquiry
Seeking Internal Feedback 0.93 1.15 1.18 63 2 774 463
Self-Reflection 1.90 2.08 1.82 63 2 934 396
Note: Mean person measures are in logits..
Seeking External Feedback through Seeking External Feedback through
Monitoring Inquiry
E;’ é‘ 201
E 2.00-] é
Preparatory Performance Appraisal Preparatory Performance Appraisal
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Figure 3. Students’ performance on self-assessment actions at the three SRL phases.

from .47 to .89. Furthermore, there were significant relationships between self-assessment actions
and academic achievement. SEFM at Performance phase was the strongest and positive (.61) pre-
dictor of academic achievement, while correlation between SEFI/SR at Performance phase and
academic achievement was negative (-.27 and -.32 respectively). The academic achievement had
negative impact on all self-assessment actions at Appraisal phase, although only the correlations

with SEFI and SR were significant.

Discussion

This study hypothesized that self-assessment is a fundamental skill for SRL and plays an import-
ant role during the whole SRL process. It aimed to investigate characteristics of self-assessment
practices at different SRL phases as well as its relationships with students’ academic

achievement.
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Figure 4. The schematic model of structural relations with standardized path coefficients.

Note: The correlations among SEFM, SEFI, and SIF within the same phase were not displayed; only path with significant coefficients were dis-
played. SEFM: seeking external feedback through monitoring, SEFI: seeking external feedback through inquiry, SIF: seeking internal feedback, SR:
self-reflection

The results generally supported the hypothesis. Students engaged in self-assessment actions
at each SRL phase, although the pattern varied. Self-assessment is an ongoing practice across
the whole SRL process, rather than a one-off action occurring at a particular time point. In
Preparatory phase, students can self-assess the appropriateness of their goals and strategies that
will be used. A well calibrated learning goal and a set of well justified strategies would ensure a
higher chance of success in subsequent phases. In Performance phase, the function of self-
assessment is to continuously monitor the learning progress and ensure it is progressing towards
the learning goal as planned. In Appraisal phase, self-assessment enables students to look back
into their learning journey and evaluate their strengths and weaknesses demonstrated in the
learning process and outcomes. This finding corroborates the argument that self-assessment
should be treated as a useful learning strategy, rather than an assessment method (Brown and
Harris 2013; Yan and Brown 2017). Pedagogically, it implies that it is better to teach students to
prepare for self-assessment as early as possible when engaging in a learning task, rather than
hold self-assessment until the task is completed (Topping 2003; Andrade and Valtcheva 2009).

Relationships between self-assessment actions at different SRL phases

The repeated measures MANOVA results showed that self-assessment actions were in general
stable across different SRL phases except for SEFI (see Table 3). A closer examination revealed a
shared pattern that three self-assessment actions (i.e.,, SEFM, SEFI, and SR) were less performed at
Appraisal phase than the first two phases, although only the difference on SEFI reached statis-
tical significance. This finding contradicts a conventional understanding of the role of self-assess-
ment in SRL. According to most SRL models, self-assessment is usually specified at the last SRL
phase and it is supposed that self-assessment at the last phase is more intensive than that at
earlier phases. One possible explanation is that students are using self-assessment instrumentally
to get a high score in their assignments. They might realize, through previous experiences, that
self-assessment at the first two phases can influence the final scores they will get. Consequently,
students tend to have higher motivations to self-assess before completing and submitting the
assignments. When the assignments have been marked and grades been finalized, they feel no
need to do self-assessment anymore. This is similar to what Brown, Peterson and Yao (2016)
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found about students’ conception about the timing of feedback. Summative feedback provided
together with final grades at the end of study has been perceived not to be as powerful as for-
mative feedback provided during study in terms of diagnosing problems and informing
improvement.

However, caution should be taken in interpreting this result. First, the nature and purposes of
self-assessment at different phases varied. At Preparatory and Performance phases, the targets of
self-assessment were the working plan or parts of the assignment; and the main purpose was to
improve the quality of the assignment. In contrast, at Appraisal phase, the target of self-assess-
ment was the whole assignment and the purpose was providing feedback for future learning.
Second, the survey for Appraisal phase in this study was conducted after provision of the final
scores and comments. The time period between submission of assignment and provision of final
scores could be an important part of Appraisal phase but was not covered. Although practical
experience suggests that students are less likely to conduct self-assessment during that time
period, there is no data collected in this study to verify this speculation.

Self-assessment actions (i.e., SIF) were least conducted at Preparatory phase compared to the
other two phases, although the difference did not reach statistical significance. This finding,
together with the pattern of the other two feedback seeking actions (i.e, SEFM and SEFI), indi-
cates that self-assessment at different SRL phases seems to rely on different sources of feedback.
SEFM appeared to be the most utilized feedback seeking action for all the three SRL phases, indi-
cating that evidence regarding their performance collected through monitoring or interaction
with the learning task/materials was preferred by students. SEFI was the least performed feed-
back seeking action for each SRL phase. Previous studies on self-assessment in Hong Kong (e.g.
Yan, 2016, 2018b) reported that Hong Kong primary and secondary students performed quite
well on self-reflection based on available feedback, but were less inclined to take the initiative to
seek feedback regarding their own performance. This study further revealed that Hong Kong stu-
dents, in universities in this case, were particularly reluctant to seek feedback on their perform-
ance via direct inquiry with other people.

As Morrison, Chen and Salgado (2004) suggested, cultural variables must be considered in
investigations of feedback seeking behaviour. For example, De Luque and Sommer (2000) found
that, in seeking feedback, collectivist cultures tend to prefer indirect inquiry or self-monitoring,
but not direct-inquiry behavior, since it might bring too much undesired individual attention to
a person. With regard to seeking feedback from internal sources (e.g., emotions, feelings, physical
sensations and internal states), students were more inclined to do so at Performance and
Appraisal phases, probably because a concrete learning product, such as the half-completed
assignment or the marked assignment, might easily elicit internal reactions. However, at
Preparatory phase, the working plan (some students might just have an idea in mind rather than
a real written plan) appeared to be a less strong stimuli to generate internal reactions regarding
the quality of their work.

The results of SEM on an autoregressive model demonstrated the relationships between self-
assessment actions within and across SRL phases, as well as the relationships between self-
assessment actions (at different SRL phases) and academic achievement. With regard to the
impact of feedback seeking actions on self-reflection within the same SRL phase, different pat-
terns emerged. At Preparatory and Performance phases, SEFM and SEFI had stronger impact on
SR than SIF. At Appraisal phase, SIF showed much stronger impact than SEFM and SEFI. It implies
that self-assessment at Preparatory and Performance phases are “rational” activities as it is based
on “objective” external feedback information collected through interaction with learning materi-
als or resource persons. While self-assessment at Appraisal phase is more “emotional” as the
feedback information are mainly from internal feelings and physical sensations that are rela-
tively “subjective”.

The results regarding the autoregressive correlations between the same self-assessment action
across different SRL phases revealed different patterns. The predictive relations of SIF and SR
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across SRL phases were relatively stable. The more students conducted SIF or SR at the previous
phase, the more they would conduct the same action at the next phase. For SEFI and SEFM, the
positive correlation held between Preparatory and Performance phases, but not between
Performance and Appraisal phases. Students’ SEFI at Performance phase could not predict their
SEFI at Appraisal phase at all. Students’ SEFM at Performance phase had a negative impact on
their SEFM at Appraisal phase. In other words, students who seek more feedback through moni-
toring at Performance phase would be less likely to do so at Appraisal phase.

This is probably because feedback seeking within self-assessment process serves different pur-
poses at different phases. At Preparatory and Performance phases, students seek feedback for
improving the quality, and the possible final grade, of their work. While at Appraisal phase when
the final grade has been confirmed, there seems no point for students to seek feedback if they
adopt a performance-approach goal. Only those with a mastery goal probably continue self-
assessment even though they know the final grade. Yan (2018b) investigated the relationship
between self-assessment and goal orientation using a cross-sectional data set. He found that
mastery goal orientation was positively related to self-assessment practices, while performance
goal orientation was negatively related to self-assessment. With the longitudinal data, this study
further revealed the complexity of self-assessment processes. It suggests that students may
attach different purposes to self-assessment at different SRL phases and hence differ in terms of
self-assessment practices, at least for the feedback seeking actions.

SR at Performance phase had a statistically significant impact on SEFM, SEFI and SIF at
Appraisal phase. This means that the more students engaged in self-reflection at performance
phase, the more external and internal feedback regarding their performance they would seek at
Appraisal phase. This finding corroborates the cyclical nature of self-assessment process. That is,
the products of the self-assessment at earlier phases could influence the process and products of
self-assessment at the next phase (Yan and Brown 2017).

Relationships between self-assessment actions and academic achievement

SEFM, SEFI, and SR at Performance phase had statistically significant impact on the academic
achievement, which had statistically significant impact on SEFI and SR at Appraisal phase. The
correlation between SEFM at Performance phase and academic achievement was strongest and
positive (.61), while correlation between SEFI/SR at Performance phase and academic achieve-
ment was negative (-.27 and -.32 respectively). As SEFM refers to interactions with learning mate-
rials and processes, engaging more in SEFM indicates students invest more time and effort on
learning, leading to better academic achievement. Furthermore, students who perform better on
SEFM at Performance phase are probably those with higher academic ability because they mainly
examine their performance by their own, which is an indication of confidence about the way
they learn. According, they tend to have better academic achievement. In contrast, too much
SEFI, i.e., seeking more feedback from others, is probably an indication of lack of confidence and
certainty on their own learning. Brown et al. (2016) found that students who trusted tutors’ feed-
back and seek more peer feedback were likely to have weaker academic performance. They
speculated that reliance on feedback from others rather than oneself results in surface learning,
but not deeper cognitive engagement, which contributes to lower performance. The result that
more self-reflection at Performance phase led to lower academic achievement at first seems at
odds. Perhaps this is because self-reflection could be counter-productive under some circumstan-
ces. Counter-productive self-reflection, or rumination, has been widely studied in counselling and
clinical psychology (Smith and Alloy 2009). Rumination as a form as self-reflection is negative. It
does not help problem solving but often results in anxiety related problems. To make productive
and learning-oriented self-reflection, student should avoid indulgence in self-doubt. Instead, they
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should engage with meaningful learning activities and try to identify feasible way for further
improvement.

It was interesting to find that the academic achievement was a negative predictor for all self-
assessment actions at Appraisal phase (ranging from -.08 to -.28). In other words, the higher-
achieving students were less likely to conduct self-assessment after getting marked assignments
back. This indicates that, although in general self-assessment was less conducted at Appraisal
phase, students with lower grades had higher motive to self-assess probably because they saw
the potential of self-assessment in helping them improve for the next course. On the other
hand, students with good grades would think “the task is done” and self-assessment, as an
instrument for the task, has no value anymore. Considering that SRL is one of the important
goals of higher education, it is important to make students aware that learning has a recursive
nature. Self-assessment at Appraisal phase, i.e., when the task is done, could also serve a forma-
tive purpose and hence have effects on the success of similar learning tasks in the future.

Limitations and future directions

This study was limited by its reliance on a small sample consisting solely of master students
from a teacher education institute. This limitation adds caution regarding the interpretation and
generalisability of the findings. Notwithstanding the relatively limited sample, the present study
serves well as an attempt to empirically explore the intertwined relationship between self-assess-
ment practices, SRL phases and academic achievement. The findings of this study also provide
insights for the direction of future research.

First, the survey for Appraisal phase was conducted after final scores were given and, there-
fore, did not cover the time period between submission of assignment and provision of final
scores. Future investigations could examine whether there is any difference regarding self-assess-
ment practices at Appraisal phase before and after knowing the final scores of the assignments.
Second, even though self-assessment incorporates similar mental processes at each SRL phase, it
may rely on different resources, serve different purposes and generate different products. Given
that the present study revealed different patterns of self-assessment practice at different SRL
phases, it would be interesting to validate the speculative explanations proposed, or to further
explore the reasons underlying such differences. Only if the micro mechanism of interaction
between self-assessment and SRL phases is uncovered, can appropriate instruction and interven-
tion programmes be designed to promote productive self-assessment and SRL.

Third, this study reported the potentially different impact of self-assessment at each SRL
phase upon academic achievement using self-reported data. However, without a controlled
experimental design, the impact of self-assessment was possibly intertwined with students’ char-
acteristics (e.g., academic ability and self-confidence). For example, a student with high ability
who does not self-assess might still have good academic achievement, but this does not mean
that self-assessment is useless because that student’s achievement might be further improved if
s/he engaged more in self-assessment. Thus, more research using controlled experiments is
needed to add further credibility about the causal relationships between various self-assessment
actions at each SRL phase and students’ learning outcomes.

Conclusion

This study set out to provide empirical evidence to verify the conceptual argument, made in pre-
vious work (e.g., Panadero and Alonso-Tapia 2013; Harris and Brown 2018; Panadero et al. 2018),
that self-assessment occurs at each SRL phase. The results of this study indicate that self-assess-
ment is not merely a subprocess that exists in the last SRL phase but acts as the hub of regula-
tion within each phase and continuously monitors the whole process of SRL. The findings
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demonstrate that self-assessment at one SRL phase can influence self-assessment at subsequent
phases. By describing characteristics of the four self-assessment actions at different SRL phases
as well as its relationship with academic achievement, this study introduces a new angle to
understand the complexity of self-assessment in relation to learning process. The findings
reported here contribute to our understanding of good timing and adaptive pattern for self-
assessment relative to the process of SRL and shed new light on the design of instruction or
intervention programmes aiming at promoting meaningful self-assessment.
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