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Abstract: Extant research on students’ feedback conceptions has reported effects on performance,
but the relationship of feedback conceptions to important motivational factors is not empirically
evidenced. This study fills this gap by providing empirical data about students’ conceptions of
feedback in relation to their motivational beliefs and achievement goals. Measurement and struc-
tural modelling analyses were based on undergraduate student data from New Zealand domestic
(n = 832) and Chinese (People’s Republic of China, PRC) international students (n = 504) in New
Zealand universities. Based on cross-ethnic invariant measurement models of conceptions of feed-
back, motivational beliefs, and achievement goals, a structural equation model uncovered links
between feedback conceptions, motivational beliefs, and achievement goals. Specifically, feedback
conceptions believing in actively using feedback and the value of teacher comments significantly
promoted self-efficacy and task value beliefs, as well as mastery and performance-approach goals. In
contrast, maladaptive feedback perceptions (i.e., feedback is ignored or used for judging performance
against external standards or relative to others) had a minimal-to-negative impact on motivational
beliefs and triggered stronger performance-avoidance goals. This study empirically demonstrates that
conceptions of feedback support motivational beliefs and goal approaches consistent with previous
claims concerning their self-regulatory role.

Keywords: conceptions of feedback; self-efficacy; task value; achievement goals

1. Introduction

Feedback on performance informs students about their current learning status and
how well it fits the expected achievement [1,2]. The benefit of feedback is well-documented
and widely acknowledged, yet not practically universal [3-6], meaning that it is dependent
on students’ understanding of and responses to the feedback they receive [7,8]. Construc-
tive feedback is presumed to confer a sense of achievement and efficacy on students [9,10],
encouraging them to have greater confidence and motives to learn and achieve [11]. Thus,
feedback supposedly encourages students to take further actions for continued improve-
ment. Motivational beliefs are proximal antecedents of students” achievement goals [12-14],
and the two jointly affect students” adoptions of adaptive cognitive and metacognitive
strategies [15,16], resulting in varied academic performance [17,18]. Consequently, it is
vital to understand whether student conceptions of the nature and purpose of feedback
would support more desirable motivation and goal orientations beyond contributing to
academic performance. Thus, this paper addresses the interconnections between students’
conceptions of feedback, motivational beliefs, and achievement goals in a survey study
of undergraduate students from two ethnic groups (i.e., New Zealand domestic students
and PRC international students) in the New Zealand tertiary education context. The mea-
surement models and resulting structural model revealed that conceptions of feedback
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strongly enhanced adaptive motivational beliefs and achievement goals, consistent with
hypothesised relations within self-regulated learning paradigms.

1.1. Students” Conceptions of Feedback

In this study, feedback refers to any information students receive from teachers and
peers or self-generated about their performance [19]. Performance feedback, particularly from
external agents against specific evaluation standards [20,21], not only informs students of the
gap between their attained and the expected performance but can also initiate self-regulatory
processes by raising students” awareness of the quality of their performance, motivating them to
adjust and monitor their learning in goal-setting and the course of action [22,23]. This knowledge
may fine-tune their competence beliefs and perceived values related to upcoming tasks [24].
This motivational regulation is essential to self-regulated learning [25-28].

Feedback also serves as the currency through which classroom goals are communicated
to students by instructional practices, informing students of what outcomes in learning are
rewarded, approved, and anticipated. Thereby, students are affected by how they perceive this
information about outcomes toward possible adjustments to their achievement motivations.
Classroom goal structures [29], depending on how students interpret them, serve as an external
force to orientate their intentions towards pursuing different outcomes [30,31]. Conceptions
of feedback reflect subjective agencies of how students interpret learning requirements and
task properties through participating in assessments and obtaining feedback from teachers,
peers, or themselves on their performance to draw new inferences about the value of different
tasks and personal abilities, resulting in changes to their initial value and self-efficacy beliefs
and goal orientations in the face of new task situations.

To understand how students conceive of feedback, this study adopts the term concep-
tions to refer to beliefs, perceptions, intentions, and attitudes individuals hold toward a
phenomenon [32]. Research on students’ conceptions of feedback has been extensive, but
few studies exhibit high-quality methodologies [33]. Existing evidence shows that when
students perceive feedback as valuable and essential to future learning, their performance
improves [33]. For example, in a study with undergraduate students in New Zealand [34],
those who endorsed the conception that they actively used feedback had enhanced aca-
demic self-efficacy beliefs, improved self-regulation of learning, and higher GPAs at the
end of the semester in which they were surveyed. In contrast, students who trusted their
peers’ or teachers” feedback and comments had reduced GPAs, suggesting that better
performance requires enhanced self-reliance and regulation rather than relying primarily
on external informants. This adaptive view of feedback presumes that students” adaptive
perceptions contribute to increased task value, self-efficacy, and mastery goal orientations
as intermediary factors between the feedback and their performance. In a nutshell, feedback
can only be expected to enhance learning if it makes students aware of the need to adjust
their knowledge, beliefs, or strategies toward appropriate action [8,22,35-38].

In summary, there lacks explicit empirical evidence as to whether conceptions of
feedback contribute directly to motivational and goal orientation regulations. To address
that need, this paper reports a survey study in which conceptions of feedback were linked
to such motivational and goal constructs. As a starting point, the following provides a brief
overview of the key achievement motivational constructs used in this study.

1.2. Achievement Motivation

Achievement motivation relates to the underlying impulses and driving forces behind
learning behaviours and activities students choose to undertake [16,39—43]. Achievement
motivation concerns three fundamental questions, “Can I do this?”, “Why should I do this?”,
and “What do I want to achieve?”. Students’ competence beliefs (i.e., Whether I can do this),
subjective task value beliefs (i.e., Why should I do this?), and achievement goals (i.e., What
do I want to achieve from doing this?) are primary motivational constructs concerning the
expectancy (of success), reasons, and aims for participating in various achievement-related
activities. The expectancy-value theory, recently renamed as situated expectancy—value theory



Educ. Sci. 2023, 13, 1090

30f21

(SEVT, [44]), provides a comprehensive framework for the study of academic motivation.
The addition of the situation to the original EVT model emphasises the situationally and
momentarily ascendant nature of self-efficacy beliefs and task conceptions that are dependent
on the proximal environment, in which both conscious and unconscious choices are made [44].
The outcomes related to expectancy for success and task values include academic performance,
cognitive engagement, effort, persistence, and choice [39,44]. The expectancy for success and
the subjective value students place on the task are theorised to predict their choices of learning
activities, persistence in learning, and learning achievement [39,44].

1.2.1. Self-Efficacy Beliefs

Self-efficacy [45,46] refers to individuals’ confidence in their capability to organise and
execute a given course of action to tackle a problem or accomplish a task at designated
levels. Self-efficacy is analogous to the (personal) expectance for success within the situated
expectancy—-value theory [39,41,47,48] and attribution theory [49].

There is abundant empirical evidence that the more students believe they can suc-
ceed in various activities, the more likely they are to engage in challenging tasks, hope
to master the subject-matter contents and skills, invest more time and effort, and stay
planful in adopting learning strategies, and persist longer in the face of difficulties and
obstacles [50-52]. Higher academic self-efficacy beliefs have been proven to predict stu-
dents’ academic achievement, course enrolment, and choices of career aspiration [45,53,54],
and the effect on achievement can be independent of a student’s actual math ability [55].

From self-regulated learning perspectives, self-efficacy plays a key role in empowering
students to gain a sense of control over their learning outcomes through goal-directed
behaviours [27,56-58]. Hence, we would expect self-efficacy to act as a predictor of goal
orientations and arise partly from student conceptions of feedback.

1.2.2. Task Value Beliefs

Task value refers to the situational worth of learning activities perceived by students,
usually tied to specific tasks [48]. Per the SEVT, individual students have personalised
hierarchies of values for different tasks [44]. These play a critical role in determining their
achievement-related decisions (i.e., achievement goals and learning strategies). Typically,
students prefer to engage in tasks that rank higher in their value hierarchies than those
placed lower, leading them to devote more time, effort, and greater persistence when
confronted with difficulties in such tasks [44,48].

SEVT posits that individuals” competence beliefs and subjective task values are the
most proximal psychological determinants of achievement-related task and activity choices,
performance, and engagement in the chosen activities [59]. Thus, the impact of feedback
is likely moderated by the values students associate with the tasks on which they have
received feedback.

1.2.3. Achievement Goals

Achievement goals represent the specific aims that students are committed to in
guiding their strategy adoptions within given task situations [60,61]. The trichotomous
structure of achievement goals for academic scenarios is adopted in the current study [62].

The reason for choosing a three-dimensional rather than a four-dimensional achievement
goal structure (incorporating an additional mastery-avoidance goal factor [16]) was threefold.
First, in empirical work, the primary focus to date has still been on three of the four goals
in the 2 x 2 conceptualisation: mastery approach, performance approach, and performance-
avoidance [63]. These three goals are emphasised because they have been extensively validated
by empirical research as the most prevalent goals among students across diverse achievement
settings. The mastery-avoidance goal dimension, on the other hand, although conceptually
relevant, lacks empirical evidence for its existence [63]. Second, it has been suggested that
mastery-avoidance goals are likely to be more applicable for senior-age populations (i.e., >65
years), who experience declines in mental and physical abilities and tend to shift their attention
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from approaching upward goals to avoiding reductions in attained skills and abilities [64].
Another concrete example of mastery-avoidance situations is athletes reaching peak status
and then shifting to maintenance rather than upward pursuit [16]; yet none of these examples
seems compatible with the current study’s target population: undergraduate students in
young adulthood. Furthermore, although gaining data related to mastery-avoidance goals
might be helpful, this study focused on measuring the most prevalent motivational constructs
that have been backed by sufficient empirical evidence.

The three-dimensional goal model distinguishes between mastery goals, performance-
approach goals, and performance-avoidance goals [63]. Mastery goals have to do with
maximising learning, regardless of grades or scores or the performance of others; it is
learning for oneself. Mastery-oriented students expect challenging tasks and are more
concerned with self-referenced progress rather than comparing to others, and tend to
focus on actual improvement in knowledge, skills, and understanding that test-taking
can bring to their current learning [65]. The performance-approach goals imply engage-
ment in achievement tasks to attain optimal results by outperforming others, whereas
the performance-avoidance goals concern doing well enough to avoid appearing incom-
petent relative to others [66]. Because students with performance-approach goals aim to
outperform others, they are likelier to choose tasks they can perform confidently. Generally,
students with performance-approach goals have more positive achievement results than
those with performance-avoidance goals [67]. Students with different goals are influenced
by their self-efficacy and task value beliefs. Indirectly, their conceptions of feedback from
previous learning achievement and teachers influence how they understand their abilities,
task values, and goals [68].

The formation of the above learning-related beliefs (e.g., task value, self-efficacy, and
achievement goals) is culturally, socially, and contextually dependent. Previous cross-
cultural research has consistently demonstrated that students from collectivist cultures,
like China, tend to rate their academic self-efficacy lower than those from individualistic
cultures [69-72]. This tendency appears persistent despite students from collectivistic
countries often outperforming counterparts from individualistic cultures [73]. A partial
explanation for these results relates to the prevalent striving for academic success in Chinese
society, which makes students from China more vulnerable to failure experiences [74],
leading to insecure competence beliefs. Moreover, Chinese culture often emphasises the
importance of effort in academic success, in which failure is generally attributed to a lack
of effort [75], providing an additional lens through which the cross-cultural differences in
students’ competence beliefs can be understood.

Similarly, research found that Chinese students and students from other Asian countries
place a higher value on tasks that are valued by hierarchically superior others (e.g., parents
and teachers) than Western students [76,77] and more readily accept and endorse extrinsic or
instrumental values [78]. There are also cultural differences in vertical goals, which pertain
to studying to please authority figures [79,80]. Such goals are likely more of an effective
motivator in Chinese settings than in Western contexts [81]. In this sense, it is reasonable to
assume an obvious intention among Chinese students to approach expected performance
while avoiding getting undesirable results that deviate from authority figures’ desires.

The observed cross-cultural differences in students” motivational constructs have led to
recent motivational researchers increasingly emphasising the need to pay particular attention to
sociocultural stimuli and forces that underlie individual differences in competence beliefs and
subjective task values, as well as the corresponding predictive power of each of these constructs
for the various achievement-related choices available to the individuals [82].

1.3. Conceptual Framework

This study extends existing research about students’ achievement motivation by
exploring the impact of students’ feedback conceptions on their motivational beliefs and
achievement goals. The conceptual model consists of three sequential blocks, creating a
partially mediated model from conceptions of feedback through motivational beliefs to
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achievement goals (Figure 1). Key insights drawn from the relevant theories embedded
in this conceptual model are briefly summarised in Table 1. The model presumes that
students” motivational self-efficacy beliefs and task value beliefs are influenced by their
conceptions of feedback, and their conceptions of feedback and their motivational beliefs
jointly and individually affect the achievement goals students report. Within each block,
the factors or constructs are inter-correlated.

>Conceptions of Feed bac>

PeerHelp
Feedback

Ignore
Feedback

FeedbackMeet
Expectation

I (|

N, /

— ( Active Useof }
— Feedback i s

sl /
L=(" comment YZ—|
Feedback

> Motivational Beliefs >

Self-eficacy }— |

Beliefs N

| —

Taskvalue Y
Beliefs

> Achievement Goals >

Mastery Goals
Performance-
Approach Goal

Performance-
Avoidance Goal

|

Figure 1. Schematic diagram of a structural model linking conceptions of feedback to motivational

beliefs and achievement goals.

Table 1. Connections of this study’s conceptual model with other motivation and learning theories.

Model Constructs

Relevant Motivation and Learning Theories

SEVT

Achievement Goals Theory

Self-Regulated Learning Theory

Conceptions of feedback

Interpretations of experiences
inform competence beliefs and
task value appraisal [44,82].

Feedback informs whether
learning- or performance-focused
goals are emphasised in the
classroom goal structures and
whether mastery or performance
goals have been met [29-31].

Feedback is an inherent catalyst of
self-regulated learning; learners’
interpretations of performance feedback
shape their judgement of competence
and task values [22,83].

Self-efficacy beliefs

A proxy of expectancy for success,
in the present model, acted as a
predictor of achievement goals
rather than being the outcome of
goals, as conceptualised in the
SEVT model [44,82].

Competence beliefs are the
underlying reason and
determinant of achievement goals
[16,66].

Self-efficacy influences goals a student
sets and commitment to those goals [27].

Task value beliefs

Subjective task value, in the
present model, acted as a
predictor of achievement goals
rather than being the outcome of
goals, as conceptualised in the
SEVT model [44,82].

Task value beliefs (intrinsic or
extrinsic) are the psychological
force of achievement goals [16,66].

Subjective task value appraisals
motivate learning towards different
goals and the commitment to the goals
[28].

Achievement goals

Differing from the short-term and
long-term goals categorised in the
SEVT model [44,82].

The trichotomous structure of
achievement goal models (i.e.,
mastery, performance-approach,
and performance avoidance) [16].

Judgement of abilities and task
importance based on reflection of
previous performance guide goal
settings in the following learning
[22,83].

Given the paucity of previous research, explicit assumptions about the valence of
path values (i.e., positive or negative) are not made. Nonetheless, consistent with general
principles of self-regulated learning theory, we consider there will be positive associations
among adaptive feedback conceptions (e.g., active use of feedback and appreciation of
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teacher comments) and adaptive achievement motivations (i.e., self-efficacy, task value,
and mastery goals). Simultaneously, we expect maladaptive feedback conceptions (e.g.,
ignoring feedback) to be associated with maladaptive achievement motivations, such as
performance-avoidance goals.

2. Materials and Methods
2.1. Design

A multi-group (i.e., New Zealand domestic students and People’s Republic of China
international students) self-report, anonymous survey of university students was adminis-
tered in New Zealand. A multiple indicator, multiple cause [84] survey design was used by
having multiple items for each proposed construct. A two-step analytic approach [85] was
taken in which measurement models for each construct were validated before testing the
structural model shown in Figure 1. To compare groups, multi-group invariance testing
was imposed to establish parameter equivalence prior to mean score comparison [86].
The survey was administrated online using the Qualtrics survey platform, with approval
from the institutional review board of the authors” affiliation (#HPEC 021984). The survey
was accessed by clicking on a URL link or scanning a QR code embedded in the survey
invitations distributed via WeChat and Facebook, the two most popular social platforms
among Chinese international students and NZ domestic students.

2.2. Participants

Participants in the present study were convenience self-selected samples of undergrad-
uate students from New Zealand universities, incorporating New Zealand domestic stu-
dents (n =832, 62%) and PRC international students (1 = 504, 38%) (Table 2). There were pro-
portionally more women in the NZ domestic group than in the PRC group (67% vs. 48%).
In terms of faculty enrolment, the groups (based on the five most reported disciplines) had
quite different patterns (x = 19.85, p < 0.001). The PRC group was dominated by students
in commerce (47%), whereas the NZ domestic group were distributed more equally across
multiple faculties, with notable minorities in science (23%) and engineering (20%). Over
half the students were enrolled in the second and third years, with no statistically significant
difference between groups (x? = 0.69, p = 0.88).

2.3. Measures

Previously published self-report survey inventories were used for a total of 39 items.
All responses were recorded on a 6-point positively packed agreement rating scale with
two negative (i.e., 1 = strongly disagree; 2 = mostly disagree) and four positive options (i.e.,
3 =slight agree; 4 = moderately agree; 5 = mostly agree; 6 = strongly agree). This format has
been found to be effective when participants are inclined to endorsement [87]. All items
administered are provided in Supplementary Table S1.

2.3.1. Students” Conceptions of Feedback Questionnaire

The Students” Conceptions of Feedback (SCoF; Version-III) [88] was developed with New
Zealand secondary students and a study with New Zealand university students [34] identi-
fied five factors (i.e., active use of feedback, peer help feedback, ignoring feedback, feedback
meeting expectations, and teachers’ or markers’ comments) with 21 items. The question-
naire was validated with New Zealand university students, translated into Mandarin, and
verified with Chinese university students in the mainland Chinese Context [89].

2.3.2. Motivational Beliefs Questionnaire

Two scales (nine items) measuring motivational self-efficacy and task value beliefs
were taken from the Motivational Strategies for Learning Questionnaire (MSLQ [90]). The
MSLQ has been widely used in studies across different contexts and demonstrated validity
with New Zealand [91] and Chinese tertiary students [92].
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Table 2. Participant demographics.
. Overall NZ Domestic PRC International
Demographic
n (%) n (%) n (%)
Sex
Men 535 (40) 272 (32.7) 263 (52.2)
Women 797 (59.7) 557 (66.9) 240 (47.6)
Diverse/not given 4 (0.3) 3(04) 1(0.2)
Faculty
Arts 124 (9.3) 87 (10.5) 37 (7.3)
Agriculture 19 (1.4) 7 (0.8) 12 (2.4)
Commerce 351 (26.3) 113 (13.6) 238 (47.2)
Engineering 228 (17.1) 167 (20.1) 61 (12.1)
Law 91 (6.8) 89 (10.7) 2(0.4)
Medical sciences 86 (6.4) 74 (8.9) 12 (2.4)
Science 286 (21.4) 189 (22.7) 97 (19.2)
Social sciences 117 (8.8) 75 (9.0) 42 (8.3)
Conjoint majors 33 (2.5) 30 (3.6) 3(0.6)
Study year
1st 222 (16.6) 147 (17.7) 75 (14.9)
2nd 460 (34.4) 290 (34.9) 170 (33.7)
3rd 386 (28.9) 230 (27.6) 156 (31.0)
4th 184 (13.8) 125 (15.0) 59 (11.7)
Others 84 (6.3) 40 (4.8) 44 (8.7)
Total 1336 (100) 832 (100) 504 (100)

2.3.3. Achievement Goals Questionnaire

The Achievement Goals Questionnaire (AGQ, [93]) provided nine items for measuring
three achievement goals (i.e., mastery, performance approach, and performance-avoidance).
These scales have been validated repeatedly in multiple studies conducted with univer-
sity students across different cultural contexts, including mainland China [94] and New
Zealand [95], and affirmed to be a robust measure of students” academic achievement goals.

2.4. Analysis

All the analyses were accomplished in RStudio version 4.0.2, primarily using lavaan [96]
and semTools [97] packages. Descriptive analyses were performed prior to measurement
and structural model testing. Data were first screened for univariate and multivariate
normality [98,99]. Variables were used if the absolute value of univariate skewness was be-
tween —0.5 and 0.5 [100,101], and the absolute value of univariate kurtosis was <7.00 [102].
Multivariate outliers were identified if the p-value for Mardia’s multivariate kurtosis
was <0.05 [103].

2.4.1. Model Fit

The degree of discrepancy between measurement and structural models against the
underlying variance—covariance matrix of the data was used to determine if a model needed
to be rejected. Confirmatory factor analysis (CFA) and structural equation modelling (SEM)
provide multiple fit indices to assess the goodness of fit. Acceptable fit was demonstrated
when the normed chi-square (i.e., chi-square per degree of freedom ratio (x?/df) had p-value
> 0.05, the comparative fit index (CFI) > 0.90, the root mean square error of approximation
(RMSEA) < 0.08, the standardised root mean square residual (SRMR) < 0.08, and the gamma
hat (g) > 0.90 [104-106].

Modification index (MI) and the Standardised Expected Parameter Change (SEPC)
were used to detect and correct misfits and differences in Akaike’s Information Criterion
(AAIC) helped identify models with a statistically significant better fit. As a rule of thumb,
AAIC < 2 indicates no statistically significant difference between models, 4 < AAIC <7
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indicates smaller AIC values are statistically superior to models with larger values, and
AAIC > 10 indicates models with the smallest AIC is statistically preferable [107].

2.4.2. Multigroup Invariance Testing

Once a measurement model was developed for each group, the comparison of groups
was examined using multigroup confirmatory factor analysis (MGCFA) and multigroup
structural equation modelling (MGSEM) in a nested sequential testing approach. Statistical
equivalence is needed in the configuration of factors, items, and paths (configural), factor-
to-item regression weights or loadings (metric/weak equivalence), and item intercepts
at the factor (scalar/strong equivalence) to make comparisons of means and structural-
level covariances and regression weights. Statistical equivalency was determined from
the size of changes in the comparative fit index (ACFI) and the root mean square error of
approximation (ARMSEA). These two fit indices have been shown to perform well with
different sample sizes and levels of model complexity. Models are deemed to be metric
and scalar invariant if the ACFI is <0.01 and the ARMSEA is <0.015 after sequentially
increasing parameter constraints [108,109]. Partial invariance was permitted if a model
failed to demonstrate full invariance. This was performed by relaxing equality constraints
from a small number of items. An effect size measure of dyacs (mean and covariance
structures) was used to gauge the magnitude of non-invariance [110]. The dyacs values are
interpreted as per Cohen’s [111] criteria with adjusted cutoff values for medium and large
effects, with a value of 0.20-0.40 indicating a small effect, 0.40-0.7 indicating a medium
effect, and over 0.70 indicating a large effect [110].

2.4.3. Latent Mean Analysis

Models demonstrating strong invariance between groups were examined for cross-
group latent mean differences with one group (usually the one with a larger sample size) set
as the reference group having its latent means constrained to zero. Regression invariance
was assessed if both measurement and structural invariances were established [112,113].
Cohen’s [114] criteria for standardised regression coefficients were applied to evaluate the
strength of the regression paths, with values of 0.1 representing small, 0.3 for medium,
and 0.5 for strong. Squared multiple correlations (SMC) were computed to measure
the proportion of variance explained in the dependent variables, and the corresponding
effect sizes were assessed using the adjusted version of Cohen’s f2 [114] according to the
guideline that values of f2 =0.02, f2 > 0.15, f2 > 0.35 denote small, medium, and large
effect sizes, respectively.

3. Results
3.1. Measurement Models and Invariances

Descriptive analysis of items revealed that the responses were acceptably univariate
and multivariate normally distributed (Supplementary Table S1), thus permitting maximum
likelihood estimation with robust standard errors (MLR, [115,116]) for CFA and SEM analyses.
Measurement models with a good fit for both groups were identified for the SCOF, motivational
beliefs, and achievement goals (fit statistics are presented in Appendix A Table A1).

3.1.1. Students’ Conceptions of Feedback (SCOF)

CFA replicated the original 5-factor, 21-item model with good fit. All the factor load-
ings were statistically significant at p < 0.001, and the reliability coefficient Omega w and
coefficient H indicated good internal consistency of the scale items (Table 3). Active Use
of Feedback had a strong positive score between “moderately agree” and “mostly agree”,
whereas Ignore Feedback had a rejection score of almost exactly “mostly disagree”. The
three other factors were centred around “moderately agree”. In general, the factor inter-
correlations were weaker among NZ domestic students compared to PRC international
students, suggesting greater independence of factors among the former group. Measure-
ment invariance testing between the NZ domestic, and the PRC international student
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groups revealed full configural and metric invariance and partial scalar invariance (see
Supplementary Table S2 for effect sizes of non-invariances), after freeing two items related
to peer feedback helps (i.e., items 7 and 11 in Table 3) from the intercept-equality constraint.

Table 3. Standardised factor loadings and scale statistics of the partially strong invariant SCOF model.

Loadings
Scales and Items
Nz PRC-IN-NZ
Active use (M = 4.63, SD = 1.05, coefficient Hyerann = 0.93)
1. I actively use feedback to help me improve. 0.85 0.84
2. I make active use of feedback from my tutors and/or markers. 0.87 0.89
3. I pay attention to feedback from my tutors and/or markers. 0.87 0.84
4. T use feedback to set goals/targets for the next assessment. 0.70 0.80
5. I'look at feedback to see what I did wrong. 0.77 0.77
6. Feedback makes me try harder. 0.67 0.77
Peer help (M =3.91, SD = 1.18, coefficient Hyyeran = 0.92)
7. Feedback from my classmates helps my learning. 0.86 0.84
8. I make active use of the feedback I get from classmates. 0.88 0.88
9. I can trust feedback from my peers. 0.78 0.82
10. I learn better when my friends comment on my work. 0.76 0.84
11. I'look forward to getting feedback from peers. 0.78 0.86
Ignore (M = 2.14, SD = 1.19, coefficient Hyerann = 0.92)
12. I ignore comments the markers about my work. 0.72 0.83
13. I ignore bad grades or comments. 0.79 0.87
14. Feedback is not necessary, as I know how well I am doing. 0.81 0.92
15. Feedback does not tell me anything new. 0.81 0.89
Meet expectation (M = 3.93, SD = 1.16, coefficient Hyeran = 0.86)
16. I know I have done well if the result is better than last time. 0.67 0.73
17. Doing better than my parents expect is doing well. 0.65 0.74
18. Doing better than the expected or required standard is a good result. 0.71 0.78
Teacher comments (M = 4.30, SD = 1.04, coefficient Hyeray = 0.84)
19. Feedback from my markers makes it clear how to improve. 0.72 0.81
20. Tutors and/or markers give me trustworthy and honest feedback. 0.80 0.87
21. Markers of my work give me clear feedback. 0.78 0.85
Intercorrelations
Factor scale Omega w
1 2 3 4 5
1. Active use — 091 0.93
2. Peer help 0.29N7 *** — 0.90 0.93
0.69prc ***
3. Ignore —0.37n7 ¥ 0.07nz — 0.86 0.93
—0.07prc 0.15prc **
4. Meet expectation 0.17n7 *** 0.18n7 *** 0.12n7 * — 0.71 0.79
0.44prc *** 0.48prc *** 0.36prc
5. Teacher comments 0.53n7 *** 0.28n7 *** —0.15** 0.36n7 *** — 0.81 0.88
0.68prc *** 0.63prc *** 0.03prc 0.54prc ***

Note. All factor loadings were statistically significant at p < 0.001; the unstandardised factor loadings were equal
across groups; italicised numbers indicate the factor correlation coefficients in the PRC sample without equality
constraints; NZ = New Zealand; PRC = People’s Republic of China; * p < 0.05, ** p < 0.01, *** p < 0.001.

3.1.2. Motivational Beliefs

After trimming two items, a correlated two-factor, seven-item model had a good fit. All
factor loadings were statistically significant at p < 0.001, and the scale items were sufficiently
reliable and internally consistent (see Table 4). Both Task Value and Self-efficacy fell between
“moderately agree” and “mostly agree”, with a modest difference in favour of Task Value.
The inter-correlation was stronger among the Chinese international students than the NZ
domestic students, though the difference was small. Invariance testing demonstrated strong
measurement invariance between the NZ domestic and PRC international student groups.
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Table 4. Standardised factor loadings and scale statistics of strong invariant motivational be-
liefs model.

Loadings
Scales and Items
Nz PRC-IN-NZ

Self-efficacy beliefs (M = 4.52, SD = 1.07, coefficient Hyeran = 0.90)
1. I am certain I can master the skills taught in my major. 0.75 0.78
2. I can do even the hardest work in my courses for my major if I try. 0.87 0.88
3. Even if the work for my major is hard, I can learn it. 0.89 0.85
Task value beliefs (M = 4.84, SD = 1.04, coefficient Hyerann = 0.91)
4. It is important for me to learn the course material in this class. 0.80 0.80
5. Iam very interested in the content area of this course. 0.82 0.81
6. I think the course material in this class is useful for me to learn. 0.88 0.87
7. Understanding the subject matter of this course is very important to me. 0.82 0.86

Intercorrelations
Factor scale Omega w

1 2
1. Self-efficacy 1.00 0.88 0.88
2. Task value 0.65nz *** 1.00 0.90 0.90

0.72prc ***

Note. All factor loadings were statistically significant at p < 0.001; the unstandardised factor loadings were equal
across groups; italicised numbers indicate the factor correlation coefficients in the PRC sample without equality
constraints; NZ = New Zealand; PRC = People’s Republic of China; *** p < 0.001.

3.1.3. Achievement Goals

After trimming two items, a correlated three-factor, seven-item measurement model for
achievement goals was found. All the factor loadings achieved statistical significance at p < 0.001,
and the scale reliability coefficients showed strong internal consistency (see Table 5). Mastery
goals had the higher score, close to “mostly agree”, whereas the two performance goals were
close to “moderately agree”. Again, the inter-correlations were stronger among the Chinese
international students than the NZ domestic students. This model had full configural and
metric invariances and partial scalar invariance (see Supplementary Table S2 for effect sizes of
non-invariances), with one mastery goal item (i.e., item 3 in Table 5) having different intercepts
between the NZ domestic and PRC international student groups.

Table 5. Standardised factor loadings and scale statistics of partially strong invariant achievement
goals model.

Loadings
Scales and Items
NZ PRC-IN-NZ
Mastery goals (M = 4.88, SD = 1.02, coefficient Hyeran = 0.91)
1. I want to learn as much as possible from my attended courses. 0.82 0.87
2. It is important for me to understand the content of my attended course as thoroughly as possible. 0.87 0.90
3. I desire to completely master the material presented in my attended courses. 0.69 0.87
Performance-approach goals (M = 4.11, SD = 1.37, coefficient Hyyeran = 0.91)
3. Itis important for me to do better than other students in my course. 0.93 0.79
4. It is important for me to do well compared to others in my course. 0.95 0.84
Performance-avoidance goals (M = 4.22, SD = 1.51, coefficient Hyeran = 0.99)
6. Ijust want to avoid doing poorly in my courses. 0.86 0.92
7. My goal in my courses is to avoid performing poorly. 0.84 0.87
Intercorrelations
Factor scale Omega w
1 2 3
1. Mastery goals 1.00 091 0.85
2. Performance-approach goals 0.28n7 *** 1.00 0.80 0.93
0.68pg; C 3k
3. Performance-avoidance goals 0.19n7 *** —0.07nz 1.00 0.89 0.87
0.08prc 0.28pgrc ***

Note. All factor loadings were statistically significant at p < 0.001; the unstandardised factor loadings were equal
across groups; italicised numbers indicate the factor correlation coefficients in the PRC sample without equality
constraints; NZ = New Zealand; PRC = People’s Republic of China; *** p < 0.001.
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3.2. Structural Model

The structural model had an excellent fit (x> = 1773.85, df =529, X2/ df =3.35,p =0.07;
RMSEA = 0.047, 95% CI = 0.044-0.049; CFI = 0.952; & = 0.937; SRMR = 0.040). Appendix A
Table A2 provides invariance test results between the NZ domestic and PRC international
student groups. Figure 2 presents the direct and statistically significant regression paths
(p < 0.05). The standardised regression coefficients of direct, indirect, and total effects are
summarised in Appendix A Table A3.

> Conceptions ofFeedbac> > Motivational Belief5> Achievement Goals

Active Use of 0137 Wastery Goals
Feadback w\_sMC=050
_‘—'—‘—._ 0.34™ 1 -

\ Self-efficacy’ s /
-
-
0167 -

Beliefs
SMC =031 0.80
Peer Help 0.40™
Feedback
Task value
jgnore  §- — — — — = . Beliefs
Feadback : =
Feedback Meet
Expectation

Teacher
Comment
Feedback

Performance-
Approach Goals
SMC=0.26

Performance-
woidance Goals

0.3 "\ sMCo011

Figure 2. The schematic diagram of the structural relationship between students’ conceptions
of feedback, motivational beliefs, and achievement goals; items and factor intercorrelations were
removed for simplicity; values are standardised § coefficients; bold lines denote > 0.30 and dash
lines denote negative values; SMC = squared mean correlation, also known as R?; * p < 0.05, ** p < 0.01,
% p < 0.001.

Students’” endorsement of the adaptive conception of actively using feedback and
appreciating teachers or markers’” comments were direct and positive predictors of stu-
dent motivational self-efficacy (B = 0.34, p < 0.001; 8 = 0.30, p < 0.001, respectively) and
task value (8 = 0.40, p < 0.001; B = 0.26, p < 0.001, respectively) beliefs. These two feed-
back conceptions also positively enhanced the two adaptive achievement goals, with the
active use of feedback conception contributing both directly and indirectly to mastery
goals (Bgirect = 0.13, p < 0.001; Bindirect = 0.32, p < 0.001) and performance approach goals
(Bairect = 0.16, p < 0.001; Bindirect = 0.14, p < 0.001), whereas the teacher comments feedback
conception only indirectly promoted mastery goals (8 = 0.21, p < 0.001).

There was no statistically significant path from the feedback conception of peer help to
motivational beliefs and achievement goals. The maladaptive conception of ignoring feed-
back showed a small, negative, and direct effect on task value beliefs
(B = —0.06, p < 0.05) while negatively affecting mastery goals both directly (8 = —0.07,
p <0.001) and indirectly (8 = —0.05, p < 0.05). It also contributed slightly and positively to
performance approach goals (8 = 0.07, p < 0.01).

The feedback conception regarding meeting expectations, although having little impact
on students” motivations, contributed positively and directly to the performance-approach
goals (B = 0.28, p < 0.001) and performance-avoidance goals (B = 0.32, p < 0.001).

Combined, the model explained 31% (f?> = 0.13) and 36% (f = 0.10) of the variance
in students’ self-efficacy and task value beliefs, respectively, corresponding to small-to-
medium effects. The highest proportion of variance was explained for mastery goals, up
to 80% (f> = 0.71), followed by 26% (f*> = 0.15) for performance-approach goals and 11%
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(f? = 0.05) for performance-avoidance goals. These effect sizes were large, medium, and
small, respectively.

3.3. Latent Mean Analysis

Latent mean differences, based on the invariant structural model (Figure 2), used the
NZ domestic group as the reference group. Table 6 shows that statistically significant latent
mean differences were detected in all the latent factors except in two feedback conceptions
(i.e., meeting expectations and teacher comments) and mastery achievement goals. Just
four factors had large differences (i.e., d > 0.50) split equally in favour of both groups. The
NZ domestic student group had substantially higher mean scores for the two motivational
beliefs (i.e., self-efficacy and task value), whereas the international Chinese students had
higher means for ignoring feedback and performance-avoidance goals. This suggests
strongly a more adaptive approach among domestic students and a less adaptive approach
among international students.

Table 6. Latent mean comparisons for SCOF, motivational beliefs, and achievement goals factors.

Latent Mean Differences

Construct and Factor (NZ Domestic Students as the Reference Group)

PRC SD Cohen’s d

Conceptions of Feedback

Ignore 0.74 *** 2.20 0.70

Active use —0.36 *** 1.23 —0.46

Meet expectation 0.03 "¢ 1.02 0.04

Teacher comments 0.00 s 117 0.00

Peer help 0.23 *** 0.98 0.32
Motivational Beliefs

Self-efficacy —0.65 *** 0.92 —0.96

Task value —0.43 *** 1.28 —0.54
Achievement Goals

Performance-approach 0.38 *** 0.31 0.97

Mastery 0.15" 1.36 0.19

Performance-avoidance —0.54 *** 0.99 —0.77

Note. Negative values of d indicate NZ domestic students had higher means; positive d values denote
PRC international students had higher means; bold values indicate differences with effect sizes d > 0.50;
ns = non-significant mean differences; *** p < 0.001.

4. Discussion

This study surveyed a large sample of New Zealand domestic students and interna-
tional Chinese students in New Zealand institutions. Using a theory-based conceptual
model that linked students’ feedback conceptions to their motivational beliefs and achieve-
ment goals, this study aimed to understand how conceptions of feedback related to achieve-
ment beliefs and goals. Although much work has been conducted separately on student
feedback perceptions, motivational beliefs, and achievement goals, this is one of the first
studies to examine the interconnections of these constructs in higher education. This study
explicitly extends previous research that showed how conceptions of feedback contributed
to academic self-efficacy and self-regulated learning [34] by including achievement goals
and task values. Further, it addresses the presumption that Chinese learners’ beliefs, goals,
and attitudes may differ substantively from those of Western domestic students. This also
raises the possibility that Chinese learning approaches and motivational dispositions are
not inherent traits but rather rational responses to environmental pressures.

4.1. Understanding Feedback Conceptions as Sources of Motivational Beliefs and Achievement Goals

Consistent with the situated expectancy—value theory, achievement goal theory, and
self-regulated learning theory, the survey found that students’ feedback conceptions acted
as motivational precursors of self-efficacy and task value beliefs, which, in turn, regressed
onto achievement goals. The results suggested that students’” feedback conceptions of
actively using feedback and valuing teachers’ comments adaptively increased motivational
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beliefs and desirable achievement goals. In contrast, the conceptions of ignoring feedback
and perceiving it as a means of knowing if expectations had been met weakened students’
motivations by undermining their self-efficacy and task value beliefs and loaded onto less
effective achievement goals.

Among the key findings, students” adaptive conceptions of feedback (i.e., I actively
use feedback to adapt my learning; I value peers’ feedback; teacher comments help me)
had significantly sustained benefits for promoting their motivational self-efficacy and task
value beliefs, as well as mastery and performance-approach goals. The positive prediction
from the active use of feedback conception to students’ self-efficacy beliefs mirrored prior
findings with NZ university students [34]. Thus, it appears adaptive for students, within a
self-regulating learning perspective, to endorse actively seeking and acting on feedback; the
positive impact on self-efficacy and task value manifests students’ self-regulatory initiatives
to arrive at improvement. More evidence of the adaptive nature of actively using feedback
conceptions is their relationship to greater endorsement of performance-approach goals
and more strongly to mastery goals.

Task value beliefs mediated the relationships between feedback conceptions and
mastery or performance-approach goals. For students who conceived that they should
actively use feedback, that endorsement contributed to the importance of tasks (perhaps
because they were weighted toward summative grades or were fundamentally of interest).
This, in turn, positively enhanced the endorsement of mastery and performance-approach
goals. These results reaffirm the salient role of students’ task value beliefs in goal setting
and goal revisions, according to SEVT theory [44], achievement goal theory [16,60,62,117],
and self-regulation theories [46,83,118].

However, unlike Brown et al. [34], which showed no statistically significant path from
tutor or marker comments to self-efficacy and self-regulated learning, this study found that
valuing tutor/marker comments contributed to students’ self-efficacy. This is consistent
with self-efficacy and social cognitive theories in that information from authoritative figures,
like teachers, acts as social persuasion towards students’ evaluative accounts of their
abilities [46,50,119]. Even for Chinese students, this result echoes findings among mainland
Chinese students, where teachers’ feedback was essential for motivating students [120].
The path from self-efficacy beliefs to performance-approach goals conforms to previous
research findings [17,27,121-124] in that greater self-efficacy instigated increased mastery
or performance-approach goals. The discrepancy between the current results and Brown
et al.’s findings may reflect a difference in samples; the sample of Brown et al. [34] was
from one university and the same course, whereas this study’s sample came from multiple
institutions and diverse course situations.

Equally significant and in line with the authors’ expectations, the present findings
revealed that when students conceived of feedback maladaptively (i.e., ignoring it or
simply comparing it against standards and expectations [125]), their learning became
more targeted at performance-oriented goals instead of mastery-oriented goals. Although
there were no direct data about students” actual feedback experiences, it is possible to
speculate that students’ endorsement of maladaptive conceptions of feedback tends to occur
more frequently after getting negative evaluative feedback [126,127]. Such feedback likely
triggers a need to avoid making unfavourable inferences about the “self” and personal
abilities [128,129], resulting in an intentional ignoring of feedback. These conceptions
are likely to drive students towards performance-oriented goals, especially performance-
avoidance goals, because of an underlying concern of not being able to sustain performance
or avoid experiencing further failure after trying. The positive path from the feedback
conception of meeting expectations to performance-approach goals may reflect a case
of students having reasonably high competence beliefs, and instead of worrying about
slipping down, are motivated by confirmation that they are succeeding in meeting whatever
standards they are meant to achieve.

Although feedback from peers has been shown to support self-regulated learning
beliefs [34] and is arguably a contributor to greater learning outcomes [130], it is not
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entirely surprising that the present study found no significant effect of endorsing the
value of peer feedback on students” motivational beliefs and achievement goals. One
plausible explanation could be that peers are not experts in the discipline of study, meaning
the quality and benefit of their feedback cannot be guaranteed [131]. Thus, feedback
from peers may not influence students’ self-efficacy beliefs, task values, or achievement
goals [10,132,133]. Hence, whereas giving and receiving peer feedback may be intellectually
beneficial, the current result reflects a rational response of relying more on tutors and
markers than peers, who are likely perceived as less reliable and fallible.

4.2. The Chinese Learner

Just as important, despite the stereotypical view of the “Chinese learner” [134,135], this
study showed that the predictive links among the three constructs produced statistically
equivalent results for Chinese and New Zealand students studying in the same overall
learning environment. The result supports the argument that Chinese learners can adapt
their learning approaches to fit the context in which learning takes place [136] rather than
exhibit essentially trait-like learning styles associated with less adaptive features in learning.
Nonetheless, the analysis of latent factor means revealed that Chinese international students
had lower scores than their NZ counterparts for self-efficacy and task value beliefs and
higher means for ignoring feedback and performance-avoidance goals.

Despite the appearance of trait-like responses, it is plausible that these means may
reflect the impact of studying in a language other than one’s home language [137,138]. It is
easier to ignore feedback if one does not understand it well. The lower self-efficacy may be
a sign of Chinese students’ realistic self-appraisals in addressing learning challenges in the
foreign learning environment. The tendency to avoid feedback looking like a failure may
make sense for Chinese international students who have obligations, perhaps economic
particularly, to families [139]. It may also be possible that lower values placed on tasks
reflect the agentic response of international students to focus on doing enough to pass to
ensure the attainment of qualifications [140]. These findings reasonably reflect the plausible
differences in academic beliefs between international and domestic students.

4.3. Limitations and Future Research

The first weakness of this study is that it is a nonexperimental, cross-sectional design.
This means the causal links discovered through structural equation modelling are not proof
of the causal claims [141]. Further evidence from experimental or longitudinal studies
is required to establish such causations. Related to this, the structural model imposed
a directional sequence, meaning reciprocal causations were not identified. Thus, longer-
term longitudinal data would permit the identification of potential reciprocal causations
among these psychological constructs. More importantly, the specificity of the feedback
students experienced interacting with their actual performance is unknown and not ac-
counted for. It could be that students” motivational profiles and goal orientations and their
inter-relationships would differ in response to different performance outcomes and feed-
back [13,142]. Because the current study was undertaken with Chinese and New Zealand
undergraduate students in the New Zealand university context, the generalisability of
these results to other stages of learning (e.g., postgraduate, secondary school), to other
ethnic groups, or to other educational jurisdictions cannot be assumed. Nonetheless, the
current results suggest that there may be universal responses to feedback processes, and
replication studies are warranted.

5. Conclusions

The present study provides compelling evidence, with cross-ethnic data, that students’
conceptions of feedback modulate intentions regarding motivational beliefs and achieve-
ment goals, creating adaptive and maladaptive patterns among constructs. The findings
align with existing feedback and achievement motivation research insights, reaffirming the
significance of the assertions made. Equally prominent and educationally rewarding are
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findings demonstrating that Chinese international students responded in a similar manner
to New Zealand domestic students, providing support for the idea that Chinese learners ra-
tionally adapt to context, rather than function in a stereotypical trait-like way. The findings
illuminate that educational interventions focused on enhancing students’ adaptive beliefs
of feedback and active engagement in feedback will likely yield practical benefits to their
learning. It would seem that understanding students’ feedback conceptions would be an
essential first step in facilitating effective feedback uptake for productive motivation and
achievement goal prioritisation.
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Appendix A

Table Al. Fit statistics of measurement models and cross-group invariance testing for SCOF, motiva-
tional beliefs, and achievement goals.

Chi-Square Statistics RMSEA
Model 2 P N (2,,/) » e et Sompa ax? Adf  ARMSEA  CHI ACFI SRMR  Decision

SCOF (Five-factor, 21 items)

Overall Model 108283 179 (8:851;) 0.069 0,065, 0.073] 0937 0045 Accept
NZ group 76449 179 (gigi) 0.067 0,063, 0.072] 0929 0047 Accept
Chinese group 450.97 179 (éff) 0.065 [0.057, 0.072] 0.953 0.040 Accept
Mi-Configural invariance 1186.58 358 (g_'g;) 0.066 0062, 0.071] 0.940 0.044 Accept
M2-Metric invariance 122937 374 (g:gg) 0.066 0062, 0.070] Vil 4280 16 0.000 0.939 ~0001 0.047 Accept
M3-Scalar invariance 1405.32 390 (S:gg) 0070 0,066, 0.074] M2 17595 16 0.004 0928 —0011 0049 Reject
Md-Partial scalar invariance 1366.21 388 (g:gé) 0.069 [0.065, 0.073] M2 13684 14 0.003 0.930 ~0009 0.049 Accept
Motivational Beliefs (Two-factor, 7 items)

Overall Model 14093 13 (Sil)g) 0.051 0034, 0.069] 0.993 0.022 Accept
NZ group 3228 13 (ﬁfﬁ 0.053 0030, 0.077] 0.992 0.024 Accept
Chinese group 4117 13 (g:;; 0.079 0.053,0.107] 0.982 0.028 Accept
Mi-Configural invariance 7301 2% (5:32) 0.064 [0.047,0.082] 0.988 0.026 Accept
M2-Metric invariance 88.95 31 ((Zlig;) 0.064 0049, 0.080] Vil 1594 5 0.000 0.986 ~0002 0.035 Accept
M3-Scalar invariance 10835 36 301 0.065 [0.051, 0.079] M2 19.40 5 0.001 0.983 0003 0.039 Accept

(0.08)
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Table Al. Cont.

Chi-Square Statistics RMSEA
Model - p N (Zp/) ” - — Compared 2 Adf  ARMSEA  CHI ACFI SRMR  Decision

Achievement Goals (Three-factor, 7 items)

Overall Model 57.42 12 (g:gg) 0.058 [0.043,0.073] 0.989 0.031 Accept
NZ group 1615 12 (SIS?, 0.062 [0.044,0.082] 0987 0.033 Accept
Chinese group 17.39 12 (ég) 0.033 [0.000, 0.065] 0.997 0.024 Accept
Mi-Configural invariance 62.38 2 (S:f?) 0.053 [0.037, 0.070] 0.991 0.030 Accept
M2-Metric invariance 80.54 28 (3.'3; 0.058 0043, 0.073] M1 1816 4 0.005 0.988 ~0.003 0.039 Accept
M3-Scalar invariance 16858 2 (gﬁ; 0.086 [0.051,0.079] M2 85.04 4 0.028 0.969 —0021 0.039 Reject
M-Partial scalar invariance 98.68 31 (S:é% 0.062 [0.048, 0.076] M2 18.14 3 0.004 0.985 ~0003 0.041 Accept

Note. Estimator = MLR; df = degree of freedom; CFI = comparative fit index; RMSEA = root mean square error of
approximation; CI = confidence interval; A = change in fit indices; SRMR = standardised root mean residual.

Table A2. Fit statistics of structural model invariances between NZ domestic and PRC in NZ groups.

x2 RMSEA
Model - ) 21 - Compared  ax2 adf ARMSEA  CFI ACFI SRMR  Decision
alue Iif » Value 90% CI
Overall Model 1773.851 529 (gg;) 0.047 [0.044, 0.049] 0.952 0.040 Accept
Mi-Configural invariance 2393.035 1075 (ng) 0.048 [0.045, 0.050] 0.948 0.057 Accept
M2-Metric invariance 2446.404 1100 (;ﬁ) 0.047 [0.045, 0.050] M1 53.37 25 —0.001 0.948 —0.000 0.051 Accept
M3-Scalar invariance 2719.137 1125 (5‘112) 0.051 [0.048, 0.053] M2 272.73 25 0.004 0.938 —0.010 0.053 Accept
M4-Factor variance invariance 2883.279 1135 (SE; 0.053 [0.051, 0.055] M3 164.14 10 0.002 0.932 —0.006 0.078 Accept
MB5-Factor covariance invariance 303.855 1149 (é%) 0.055 [0.052, 0.057] M4 147.58 14 0.002 0.927 —0.005 0.097 Accept
Mé6-Regression invariance 303.855 1149 (éfé) 0.055 [0.052, 0.057] M5 0 0 0.000 0.927 —0.000 0.097 Accept

Note. Estimator = MLR; df = degree of freedom; CFI = comparative fit index; RMSEA = root mean square error of
approximation; CI = confidence interval; A = changes in fit indices; SRMR = standardised root mean residual.

Table A3. Standardised path coefficients of direct, indirect, and total effects between students’
conceptions of feedback, motivational beliefs, and achievement goals.

Independent Variables Dependent Variables Direct Indirect Total
Conceptions of Feedback Motivational Beliefs
Active use of feedback Self-efficacy beliefs 0.34 *** - 0.34 ***
Task value beliefs 0.40 *** — 0.40 ***
Achievement Goals
Mastery goals 0.13 *** 0.32 *** 0.45 ***
Performance-approach goals 0.16 *** 0.14 *** 0.30 ***
Ignoring feedback Motivational Beliefs
Task value beliefs —0.06 * — —0.06 *
Achievement Goals
Mastery goals —0.07 *** —0.05*% —0.12 ***
Performance-approach goals 0.07 ** - 0.07 **
Feedback meeting expectation Achievement Goals
Performance-approach goals 0.28 *** — 0.28 ***
Performance-avoidance goals 0.32 *** - 0.32 ***
Teacher comment feedback Motivational Beliefs
Self-efficacy beliefs 0.30 *** - 0.30 ***
Task value beliefs 0.26 *** — 0.26 ***
Achievement Goals
Mastery goals — 0.21 *** 0.21 ***
Performance-approach goals —0.17 *** 0.11 *** —0.06
Motivational Beliefs Achievement Goals
Self-efficacy Performance-approach goals 0.21 *** - 0.21 ***
Task value Achievement Goals
Mastery goals 0.80 *** — 0.80 ***
Performance-approach goals 0.16 *** 0.16 ***

Note. The bold values indicate the effects with weights above 0.30; italicised numbers indicate negative effects;
*p <0.05,**p <0.01,**p <0.001.
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