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Abstract: With the advent of COVID-19, universities around the world have been forced to move
to a fully online mode of delivery because of lockdown policies. This led to a flurry of studies
into issues such as internet access, student attitudes to online learning and mental health during
lockdown. However, researchers need a validated survey for assessing the classroom emotional
climate and student attitudes towards learning in universities that can be used for online, face-to-
face or blended delivery. Such a survey could be used to illuminate students’ perceptions of the
experiences that make up learning at university level, in terms of such factors as care from teachers,
collaboration and motivation. In this article, we report the validation of a University Classroom
Emotional Climate (UCEC) questionnaire and an Attitudes to Learning scale, as well as their use
in comparing the classroom emotional climate and attitudes during COVID-19 lockdown (fully
online delivery) with post-lockdown (mixed-mode delivery). Female students experienced the
post-lockdown condition significantly more positively than during lockdown for all scales except
Care, while the only significant difference for males between the during and post-lockdown was
their choice to engage with learning (Control) and the degree of Challenge that they found with the
learning materials.

Keywords: university classroom climate; online delivery; mixed delivery; gender; attitudes to learning

1. Introduction

When governments closed educational institutions in 2020 to restrict the spread of
COVID-19, online learning became the new normal around the world [1], with 90% of
the world’s students being impacted [2]. In 10 case studies, Reimers, Amaechi, Banerji
and Wang [3] document the remarkable collapse of opportunities to learn, and Reimers [4]
provides a comparison of the short-term impact of the pandemic in 13 countries. Accompa-
nying educational institutions’ rapid move to fully online delivery because of the pandemic,
many researchers investigated the readiness of institutions for this transition and students’
experience of online learning at the university level. In Western Australia, at the beginning
of Semester 1, 2020, the government put restrictions in place to limit the spread of the
virus, such as social distancing, and asked that people work from home if possible. Even
after these rules were eased, universities which had quickly shifted to fully online delivery
continued to deliver all teaching in this format for the rest of Semester 1. By Semester 2,
with few COVID-19 cases in Western Australia, some face-to face teaching was re-instated.

Research into the effects on university students in many countries has identified
dissatisfaction with the quality of online instruction during COVID-19 lockdown, including
Jordan with 585 respondents [5] and Pakistan with 87 respondents [6]. A large study of 1241
Indian university students showed that academic performance declined during lockdown
and that 60% of those surveyed could not focus on their studies [7]. However, a study
involving 4800 grade 3 and 4 students in 113 government schools in New South Wales,

Educ. Sci. 2022, 12, 31. https://doi.org/10.3390/educsci12010031 https://www.mdpi.com/journal/education

https://doi.org/10.3390/educsci12010031
https://doi.org/10.3390/educsci12010031
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/education
https://www.mdpi.com
https://orcid.org/0000-0003-3664-9146
https://orcid.org/0000-0002-7356-0370
https://doi.org/10.3390/educsci12010031
https://www.mdpi.com/journal/education
https://www.mdpi.com/article/10.3390/educsci12010031?type=check_update&version=1


Educ. Sci. 2022, 12, 31 2 of 17

Australia, revealed no significant differences in achievement growth in mathematics and
reading between 2019 and 2020 [2].

When 108 Hungarian university students were asked about their access to online
learning and their attitudes to learning during lockdown, they were somewhat positive
and willing to engage with learning via this medium [8]. A study of gender and ethnic
differences in motivation and sense of belonging (8 items) amongst 283 students study-
ing chemistry online during COVID-19 lockdown at US universities [9] revealed lower
motivation and sense of belonging among females compared with males.

Other studies with 253, 1111 and 219 students, respectively, focused on the mental
health and resilience of university students during lockdown [10–12]. A study in China
focused on 1040 university students’ growth mindset and engagement with online learning
during the pandemic using a modified Dweck Mindset survey [13].

An observational study of blended synchronous learning environments among 24 students
who were able to access lectures either in a face-to-face format or through video-conferencing
(e.g., using Zoom) was carried out prior to COVID-19 lockdown. Whereas students liked
the flexibility of being able to access lectures remotely, they were much less likely to partic-
ipate actively in classes [14]. Similarly, when 31 students moved to fully online delivery
during lockdown, they found synchronous video-conferencing much less engaging than
face-to-face classes, they participated less, and they felt less motivated to engage with the
teacher or peers [15].

All of the studies reviewed above used questionnaires that were brief (11–19 questions)
and focused on students’ attitudes or their access to the internet, as well as failing to provide
any evidence of questionnaire validity. Importantly, none of these studies adopted learning
environment criteria in investigating the impact of COVID-related lockdowns.

A recent study, however, traced changes in the learning environment perceptions of
230 American preservice teachers before and after pandemic-related course disruption [16].
Five scales from the widely used What Is Happening In this Class? (WIHIC) questionnaire
were administered before and after the switch to remote learning. There were statistically-
significant declines that were relatively small (0.20–0.28 standard deviations) for the four
scales of Teacher Support, Involvement, Task Orientation and Equity, but larger declines
(0.56 standard deviations) for Student Cohesiveness.

With the shift towards blended and fully online learning modes that has been occurring
at universities over the past decade, and which has been accelerated by the COVID-19
pandemic, there is an even greater need to develop, validate and use questionnaires to assess
the classroom emotional climate and student attitudes in face-to-face, online and blended
learning environments. Our University Classroom Emotional Climate and Attitudes scales
meet this need for validated scales to assess aspects of students’ experiences such as the care
and support that they receive from teachers/tutors, their willingness to engage and take
control of their learning, the level of challenge that the material presents, their collaboration
with peers, their motivation to learn, the consolidation and feedback that they receive about
their work, and their overall attitudes to learning.

1.1. Research Question

Our study addressed the following research question:
What differences are there between students’ learning experiences under COVID-19

lockdown conditions (fully online) compared with their learning after lockdown was lifted
(mixed mode) at a university in Western Australia. In order to compare these experiences,
we developed and validated a classroom emotional climate survey appropriate for learning
at university under a variety of conditions (face-to-face, online, blended).

1.2. Understanding Classroom Emotional Climate

This study is part of the long tradition of learning environments research which
began with the work of Anderson and Walberg [17] and Moos [18] and was expanded
by Fraser [16,19–21]. This body of research has resulted in the availability of a large
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variety of economical, well-validated and widely applicable assessment instruments for
obtaining students’ views of what is happening in their classrooms. The quantitative
and qualitative data obtained from these instruments provide reliable descriptions of the
learning environment that capture students’ experiences within the classroom and the
teaching that occurs on a daily basis. By comparison, observational data obtained by
external researchers provide a snapshot over a short time period that could miss data
or ignore data considered to be unimportant. Students’ perceptions of their learning
environment have been shown in many studies over the past decades to be significant
predictors of their affective and cognitive outcomes [19–21]. Students’ social and emotional
interactions with teachers and peers also influence their level of engagement and, hence,
their learning outcomes [22]. A positive and supportive emotional climate is one in which
the teacher shows care and support for students, listens to their concerns and points of
view, ensures a respectful class culture in which students are motivated to be responsible
for their learning and encouraged to collaborate with others, and given helpful feedback to
consolidate their learning [23].

Observational methods have been developed for understanding the classroom emo-
tional climate in primary and secondary schools, such as the Classroom Assessment Scoring
System [24]. Questionnaires, which provide an economical approach to learning about the
classroom emotional climate by probing student perceptions, have also been developed
for the primary/secondary school contexts, such as the Tripod 7Cs [25] and the Classroom
Emotional Climate (CEC) questionnaire for STEM classes [26]. Although there have been
questionnaires developed to assess cognitive aspects of teaching and learning at the higher-
education level, such as the Experiences of Teaching and Learning Questionnaire (ETLQ)
which measures students’ perceptions of their willingness to engage with learning and
the teacher’s enthusiasm and support [27,28], there remains a need for a university-level
questionnaire that assesses social and emotional interactions that students experience.

1.3. Classroom Emotional Climate (CEC) Survey

This study expands the use of the Classroom Emotional Climate (CEC) survey which
was developed and validated for assessing emotional climate and attitudes in integrated
secondary-school STEM classes. The CEC (41 items) and an Attitudes scale (10 items)
demonstrated excellent validity in terms of Principal Component Analysis (PCA), Con-
firmatory Factory Analysis (CFA) and Rasch analysis [26]. PCA analysis supported a
seven-scale structure for the CEC survey and a single-dimension structure for the Attitudes
survey, explaining a total of 74.7% of variance. Additionally, CFA indicated that the data ob-
tained had satisfactory fit with a theoretical seven-scale model (χ2/df = 2.9; RMSEA = 0.07;
SRMR = 0.05; CFI = 0.94). Likewise, Rasch analysis revealed satisfactory fit statistics and
unidimensionality for items describing each latent variable [26].

Also, differential item functioning of CEC items for males and females suggested that
items were understood in the same way irrespective of gender [29]. Use of MANOVA
revealed that females in coeducational government schools had significantly more-negative
views (0.25–0.50 standard deviations) than males for clarity, motivation, consolidation and
attitudes [29]. In further analyses, no significant gender differences in emotional climate
and attitudes were found in coeducational nongovernment schools [30].

Based on the validity and reliability of the CEC and Attitudes scales for understand-
ing student perceptions in secondary-school classes, we decided to adapt items from
these surveys to ensure their suitability for assessing emotional climate and attitudes
within universities.

2. Methods
2.1. Modifying Questionnaire

Prior to attempting to answer the main research question, an appropriate questionnaire
was needed to measure the emotional climate experienced by university students. Earlier
studies of classroom emotional climate showed that major influences on students’ attitudes
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towards learning were their perceptions of the care that teachers displayed towards them
as learners, the degree to which the teacher controlled the classroom to ensure a conducive
learning environment, the clarity of instruction provided, the degree to which students felt
challenged to produce high-quality work and think deeply, how motivating the content and
delivery were for engagement with learning, whether the teacher provided activities which
consolidated prior learning, and the opportunities presented for productive collaboration
with peers [23,25,26]. The University Classroom Emotional Climate Survey (UCEC) was
modified from our previously validated CEC survey [26] for use with integrated STEM
classes in high schools. We thought it appropriate to modify the seven scales of the CEC to
suit the university environment because each of these scales arguably could describe the ex-
perience of university students. One scale from other classroom emotional climate surveys
similar to the CEC, namely, Control, possibly was inappropriate because university lectur-
ers do not usually directly control the behaviour of students. However, university students
are expected to control their own behaviour and are responsible for the degree to which
they participate in lectures and other activities provided by the lecturers. Modification and
validation of the UCEC questionnaire followed the two phases described below.

In the first phase, two experts in learning environments research re-worded CEC items
to improve their suitability for the university context. The seven six-item scales of Care,
Control, Clarity, Challenge, Motivation, Consolidation and Collaboration each had six
items, as did an Attitudes to Learning scale modified from our previous secondary-level
questionnaire (Tables 1 and A1). For instance, in the scale of Consolidation, the original
CEC item “My teacher takes time to summarise what I learn each day” was changed
to “The lecturers took time to summarise what had been learned so far for me”. In the
scale of Challenge, the item “My teacher helps me find challenging STEM projects” was
changed to “The lecturers provided challenging tasks and assignments for me”. Whereas
the CEC included items which asked students about the degree to which teachers ensured
a productive learning environment (e.g., “My teacher makes sure that I stay busy and
don’t waste time”), items under the scale of Control in the UCEC focused on the students’
participation in tutorials and the degree to which they focused their attention on lectures.

Table 1. UCEC scale descriptions and sample items.

Scale Scale Description
Extent to Which Students . . . Sample Item

Care (6 items)
. . . feel that their lecturers and the university staff

treated them with respect, encouraged and cared for
their learning needs.

I liked the way I was treated when I needed help.
(Item 1)

Control (4 items) . . . perceived that they focused attention and
participated in lectures/tutorials.

I participated in tutorials by responding to questions.
(Item 2)

Clarity (6 items)
. . . feel that their lecturers/tutors explained things

clearly and helped them to understand assignments
and other tasks.

The lecturers used a variety of teaching methods to
make things clear to me. (Item 6)

Challenge (6 items)
. . . perceive that the questions, tasks and assignments

provided challenge to think deeply and
correct mistakes.

The lecturers encouraged me to keep going when the
work was hard. (Item 4)

Motivation (5 items) . . . found that lectures, questioning, assignments and
other tasks motivated them to learn more. My assignments made me want to learn. (Item 2)

Consolidation
(6 items)

. . . perceive that lecturers/tutors gave feedback on
assignments, explained where to go for further help
and summarised what had been learned so far.

I got helpful comments to let me know what I did
wrong on assignments. (Item 3)

Collaboration
(6 items)

. . . feel that they cooperated with other students,
worked as a team, learned from other students and
helped other students in the class.

I worked well with other group members when
completing group tasks. (Item 5)

Attitude to Learning (6 items)

. . . had a positive attitude towards learning at
university, enjoyed lessons and tasks, found lectures
relevant to their chosen career and were confident that
they will succeed.

Lessons made me interested in learning more about
these fields. (Item 4)
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2.2. Participants and Data Collection

In the second phase, after obtaining Human Research Ethics Committee approval
for the study, an information letter was sent to all students of the university towards
the end of Semester 2 to request completion of the survey online through the Qualtrics
platform. Our purposes during this phase were to collect data to validate the UCEC and to
answer the research question involving comparing experiences in fully online and mixed-
mode delivery. For each item, students were asked to consider their experiences during
the COVID-19 lockdown, when they had been forced to work from home (April–June,
Semester 1, 2020) and their experience with learning at the university after the lockdown
was lifted and they returned to blended (online/in-person) learning (July–November,
Semester 2, 2020). A total of 194 complete responses were obtained (128 females; 69 males;
3 other). Students from across all of the university’s faculties responded. Students were
studying a wide variety of courses, including undergraduate and postgraduate courses, and
represented all faculties of the university. Ages of respondents were 16–20 years (n = 67),
21–30 years (n = 93), 31–40 years (n = 25) and 41 + years (n = 9). The majority of respondents
were completing an undergraduate degree (n = 154), were studying internally (n = 180)
rather than externally, and were domestic rather than international students (n = 147).

2.3. Validation of Questionnaire

The data were analysed in order to validate the UCEC in three stages: Exploratory
Factor Analysis using Principal Component Analysis (PCA) with direct oblimin rotation
and Kaiser normalisation (because correlations between scales were anticipated) [31];
Confirmatory Factor Analysis (CFA); and reliability/validity measures.

Prior to conducting PCA, a Kaiser–Meyer–Olkin (KMO) test was carried out to check
that sampling was adequate. A KMO value of between 0.8 and 1.0 indicates adequate
sampling [32]. Bartlett’s test for sphericity was also carried out to determine whether it was
appropriate to reduce the number of items based on a statistically significant difference
between the correlation and identity matrices [33].

Scales with eigenvalues greater than 1.0 in the PCA were accepted as contributing
significantly to the structure of the questionnaire [31]. Items that loaded 0.4 or higher on
the expected scale and less than 0.4 on the other scales were retained.

After removing items with low or mixed factor loadings in the PCA, the final mea-
surement model was evaluated using CFA (LISREL 10.20) [34] and goodness-of-fit indices
were determined by comparing the data with the theoretical model. Because the number of
cases was relatively small, it was not possible to generate an asymptotic covariance matrix
and hence some standard errors and χ2 values could be unreliable [34]. χ2/df rather than
χ2 was used to gauge fit [35], with a value of <3.0 indicating satisfactory model fit. Cut-off
values recommended by Alhija [36] and Hair et al. [37] for other indices were root mean
square error of approximation (RMSEA) of <0.08; standardised root mean square residual
(SRMR) of <0.06; a comparative fit index (CFI) of >0.90; and a Tucker–Lewis Indicator (TLI)
of >9.0 [38].

Following PCA and CFA analysis, checks of composite reliability, discriminant validity
and predictive validity were carried out using SPSSTM.

2.4. Comparing Student Experiences during and after Lockdown

Repeated measures multivariate analysis of variance (MANOVA) was carried out
to compare students’ responses to each scale during and after lockdown. The initial
MANOVA was used to reduce Type 1 errors that could be associated with comparing
situations (during/after lockdown) in terms of separate univariate ANOVAs for each
dimension [31]. ANOVA results were then used to determine if students’ experiences after
and during lockdown were significantly different in terms of each UCEC and Attitudes
scale. Each ANOVA yielded the partial η2 statistic as an effect size which indicates the
proportion of variance associated with differences in experience on each scale. Additionally,
Cohen’s [38] d effect size for differences in experience after and during lockdown for each
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scale was calculated by dividing the difference between means in two lockdown situations
(before and after) by the pooled standard deviation. An effect size of d < 0.2 is considered
small, of 0.2 < d < 0.8 medium and of d > 0.8 large [39].

3. Results
3.1. Results for Instrument Validation

Validation was carried out on student responses to our classroom emotional climate and
attitudes questionnaire after COVID-19 lockdown for our sample of 194 university students.

3.1.1. Normality Assumptions

Prior to carrying out other statistical analyses, normality assumptions were checked
in terms of the skewness and kurtosis for each construct (Table A2). Data met the criteria
for a multivariate normal distribution [40], with all absolute skewness values being less
than 3 and absolute kurtosis values being less than 10.

3.1.2. Principal Component Analysis

Prior to carrying out explanatory factor analysis using Principal Component Anal-
ysis (PCA) of the 48-item UCEC and Attitudes to learning questionnaire, sample ade-
quacy was determined through the KMO (Kaiser–Meyer–Olkin) test which yielded a value
of 0.93, which indicates that sampling was more than adequate (>0.80) [32]. Bartlett’s
test for sphericity for the UCEC and Attitudes questionnaire was statistically significant
(χ2 (861) = 7579.45, p < 0.001)) and indicated that a reduction in the number of items was
appropriate [33]. We removed three items (two from Control and one from Motivation)
which had low factor loadings on their own scale or additional factor loadings on other
dimensions. The final factor loadings and communalities for the 45 CEC and Attitudes
items are presented in Table 2, along with eigenvalues and percentages of variance for each
scale. Together, the eight scales explained 45.33% of the variance in university student
responses. Sample items for each of the eight scales are shown in Table 1, with the full
UCEC and Attitudes to learning questionnaires available in the Appendix A.

Table 2. Exploratory factor analysis (PCA) results for 38 CEC and Attitudes to Learning items 1.

Item

Factor Loadings

CommunalitiesAttitudes
to

Learning
Collaboration Care Challenge Control ConsolidationMotivation Clarity

1 0.86 0.82
2 0.91 0.81
3 0.70 0.73
4 0.61 0.66
5 0.67 0.66
6 0.80 0.81
7 0.83 0.78
8 0.86 0.76
9 0.88 0.81

10 0.79 0.73
11 −0.58 0.78
12 −0.80 0.87
13 −0.63 0.79
14 −0.69 0.81
15 −0.69 0.81
16 −0.50 0.76
17 0.76 0.76
18 0.81 0.73
19 0.72 0.80
20 0.71 0.80
21 0.79 0.78
22 0.76 0.76
23 0.50 0.80
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Table 2. Cont.

Item

Factor Loadings

CommunalitiesAttitudes
to

Learning
Collaboration Care Challenge Control ConsolidationMotivation Clarity

24 0.75 0.88
25 0.77 0.84
26 0.68 0.81
27 0.51 0.74
28 −0.66 0.78
29 −0.63 0.69
30 −0.61 0.80
31 −0.60 0.76
32 −0.60 0.75
33 −0.48 0.76
34 0.87 0.84
35 0.89 0.79
36 0.83 0.80
37 0.76 0.67
38 0.87 0.86
39 0.82 0.65
40 0.76 0.80
41 0.73 0.84
42 0.72 0.86
43 0.73 0.82
44 0.71 0.62
45 0.64 0.65

% Variance 45.33 8.94 6.73 4.62 3.99 3.00 2.49 2.26
Eigenvalue 20.40 4.02 3.03 2.08 1.79 1.35 1.12 1.02

1 N = 194 students. Only factor loading above |0.4|are shown.

3.1.3. Confirmatory Factor Analysis

CFA (confirmatory factor analysis) was carried out using LISREL 10.20 [34] to deter-
mine goodness-of-fit indices for a comparison of data with the theoretical measurement
model presented in Figure 1. The fit indices obtained are reported in Table 3 and indicate
good fit between the data and the theoretical measurement model.

Table 3. Model fit indices, obtained values and cut-off guidelines for CFA for UCEC and
Attitudes scales.

Model Fit Index Obtained Value Cut-Off Guideline References

χ2/df 1.80 <3 [36,37]
RMSEA 0.06 <0.08 [36,37]
SRMR 0.05 <0.08 [36,37]

CFI 0.91 >0.90 [38]
TLI 0.91 >0.90 [38]

3.1.4. Reliability, Discriminant Validity and Predictive Validity

Composite reliability for all eight scales was satisfactory with values above the cut-
off guidelines of 0.70 [41] (Table 4). Discriminant validity was satisfactory as indicated
by Average Variance Extracted (AVE) values of <0.85 [42] (Table 5). The AVE measures
the amount of variance within each scale compared with the variance attributable to
measurement error. Each UCEC scale has a significant correlation (r = 0.48 to 0.79) with
the outcome variable of Attitudes to Learning. Multiple regression analysis indicates
that students’ perceptions of Control, Motivation and Collaboration had a significant
independent association with students’ Attitudes (Table 4).
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Figure 1. UCEC and Attitudes to Learning Measurement model (CFA). 
Figure 1. UCEC and Attitudes to Learning Measurement model (CFA).
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Table 4. UCEC and Attitudes to learning composite reliability, discriminant validity (AVE) and
predictive validity (simple correlation and multiple regression results for associations with Attitudes).

Scale Composite
Reliability

Discriminant
Validity

Predictive Validity
(Association of CEC Scales with

Attitudes)

AVE r β

Care 0.89 0.59 0.49 *** 0.01
Control 0.91 0.71 0.51 *** 0.11 *
Clarity 0.82 0.43 0.64 *** 0.08

Challenge 0.89 0.58 0.60 *** 0.01
Motivation 0.78 0.43 0.79 *** 0.51 ***

Consolidation 0.77 0.36 0.69 *** 0.13
Collaboration 0.94 0.71 0.50 *** 0.14 **

Attitudes to learning 0.86 0.51 - -

Multiple correlation R 0.82 ***
* p < 0.05, ** p < 0.01, *** p < 0.001.

3.2. Results for Comparison between Student Responses to CEC and Attitudes Questionnaire
during and after COVID-19 Lockdown

When repeated-measure MANOVA was carried out to compare students’ experiences
during COVID-19 lockdown and after lockdown, significant multivariate tests of between-
subject effects were found: Pillai’s Trace (intercept) = 0.98, F (8,186) = 915.09, p < 0.001,
partial η2 = 0.98; Pillai’s Trace (Time) = 0.23, F (8,186) = 6.99, p < 0.001, partial η2 = 0.23. This
suggests a significant multivariate effect for time (during lockdown versus after lockdown)
on the dependent variables when taking into account correlations between variables. There
were significant differences between during and after lockdown in university students’
experiences for all UCEC and Attitudes scales except the degree of Care shown by teachers
(Table 5).

Table 5. Repeated-measures MANOVA comparison of CEC and Attitudes during and after lockdown
(N = 194).

Scale
Mean Response

During Lockdown
(SD)

Mean Response
After Lockdown

(SD)

Difference
(After–Before)

Cohen’s Effect
Size d

ANOVA
F Partial η2

Care 3.98 (0.88) 4.01 (0.87) 0.03 0.03 0.90 0.01
Control 3.58 (1.03) 3.97(0.92) 0.39 0.40 42.09 *** 0.18
Clarity 3.66 (1.00) 3.83 (0.93) 0.17 0.18 9.64 ** 0.05
Challenge 3.74 (0.95) 4.00 (0.95) 0.26 0.27 32.99 *** 0.15
Motivation 3.29 (1.06) 3.51 (1.05) 0.22 0.21 14.30 *** 0.07
Consolidation 3.39 (1.08) 3.56 (0.96) 0.17 0.17 10.68 ** 0.05
Collaboration 3.86 (1.01) 4.08 (0.92) 0.22 0.23 16.32 *** 0.08
Attitudes 3.57 (0.99) 3.83 (0.94) 0.26 0.27 18.89 *** 0.09

** p < 0.01, *** p < 0.001.

When considering the experience of learning during and after the COVID-19 lockdown
by gender (male and female), females had significantly different perceptions of university
classroom emotional climate on all scales except Care (Table 6). On the other hand, the only
scales for which males had significantly different experiences when comparing lockdown
and post-lockdown were Control and Challenge. The Control scale measures the degree to
which students feel that they pay attention to the teaching and participate in tutorials. The
Challenge scale measures the degree to which students perceive that the work that they
are given challenges them to think deeply and correct mistakes. Both males and females
felt that, after lockdown when the mode of delivery was a combination of online and
face-to-face, they were more engaged and participated more fully and that the material that
they were given was more challenging and required them to correct mistakes. Although
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female students were more positive than males for all scales after lockdown, there was no
significant interaction between time (during/after lockdown) and gender in a repeated-
measures ANOVAs. Perceptions of males and females during and after lockdown for each
scale are depicted in Figure 2.

Table 6. Repeated-measures MANOVA comparisons of CEC and Attitudes during and after lockdown
by gender (Females n = 128; Males n = 69; Other, n = 3 (removed)).

Scale
Mean Response

during
Lockdown (SD)

Mean Response
after Lockdown

(SD)

Difference in
Response

(after–during)

Cohen’s Effect
Size

(after–during) d

ANOVA F
(after–during) Partial η2

Care (Female) 4.06 (0.84) 4.06 (0.84) 0.00 0.00 0.17 0.00
Care (Male) 3.91 (0.92) 3.97 (0.92) 0.06 0.07 1.33 0.02
Control (Female) 3.62 (1.02) 4.02 (0.88) 0.40 0.42 31.04 *** 0.20
Control (Male) 3.65 (0.98) 3.98 (0.92) 0.33 0.35 10.33 ** 0.13
Clarity (Female) 3.75 (1.02) 3.97 (0.80) 0.22 0.24 14.14 *** 0.10
Clarity (Male) 3.62 (0.94) 3.66 (1.06) 0.04 0.04 0.09 0.00
Challenge (Female) 3.87 (0.92) 4.17 (0.78) 0.30 0.35 27.62 *** 0.19
Challenge (Male) 3.60 (0.95) 3.78 (1.03) 0.18 0.18 5.56 * 0.08
Motivation (Female) 3.33 (1.10) 3.55 (1.00) 0.22 0.21 11.07 ** 0.08
Motivation (Male) 3.37 (0.94) 3.52 (1.09) 0.15 0.15 2.88 0.04
Consolidation (Female) 3.43 (1.07) 3.65 (0.85) 0.22 0.23 12.47 *** 0.09
Consolidation (Male) 3.40 (1.02) 3.47 (1.07) 0.07 0.07 0.44 0.01
Collaboration (Female) 3.97 (1.01) 4.20 (0.91) 0.23 0.24 12.34 ** 0.09
Collaboration (Male) 3.74 (0.96) 3.95 (0.88) 0.21 0.23 3.93 0.06
Attitudes (Female) 3.56 (1.02) 3.89 (0.90) 0.33 0.34 17.80 *** 0.13
Attitudes (Male) 3.66 (0.86) 3.79 (0.97) 0.12 0.13 1.70 0.03

* p < 0.05, ** p < 0.01, *** p < 0.001.
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4. Discussion

At a time when modes of delivery of university education are changing rapidly, the
need to understand students’ perceptions of emotional and social aspects of their learning
experience is essential. Our development of a university-level classroom emotional climate
survey helps to fill this gap. The UCEC survey was developed based upon a classroom
emotional climate survey (CEC) for secondary schools that was comprehensively validated
previously [26]. Firstly, experts in learning environments modified items from the CEC,
which had been developed to assess students’ perceptions of the integrated STEM classroom
emotional climate, as well as recommending the addition of seven items to address aspects
of the university learning experience excluded in the original CEC survey. The initial
version of the UCEC was sent to university students at a large university in Western
Australia and was completed by 194 students.

Exploratory factor analysis (PCA with direct oblimin rotation and Kaiser normalisa-
tion) resulted in an 8-scale solution with 45 items assessing Care, Control, Clarity, Challenge,
Motivation, Collaboration, Consolidation and Attitudes to Learning. Factor loadings for
each item were greater than 0.4 on their own scale and less than 0.4 on all other scales.
Eigenvalues for each scale were greater than 1, and the total proportion of variance ex-
plained by the scales was 45.33%. Confirmatory Factor Analysis (CFA) of the 45 items
demonstrated satisfactory fit between the data and a theoretical measurement model with
8 latent variables. Values obtained for fit indices (χ2/df =1.80, RMSEA = 0.06, SRMR = 0.05,
CFI = 0.91, TLI = 0.91) satisfied criteria recommended in the literature.

Composite reliability, discriminant validity and predictive validity measures also
supported the validity of the UCEC survey. The composite reliability for each scale was all
above 0.77, indicating satisfactory cohesion of items within those scales. Discriminant valid-
ity measures (AVE) ranged from 0.36 to 0.71. Significant bivariate associations were found
between each UCEC scale and the outcome of Attitudes to Learning. Three scales were
significant predictors of Attitudes to Learning in a multiple regression analysis (Control,
Motivation and Collaboration), suggesting that scales of the UCEC can be appropriately
used to predict outcomes such as attitudes.

When repeated-measures MANOVA was used to compare students’ perceptions
of the learning environment during and after COVID-19 lockdown, when the mode of
learning had changed from fully online to blended learning (online with some face-to-face
interactions), the UCEC satisfactorily discriminated between student perceptions under
different modes of delivery. Except for the Care scale, students were significantly more
positive about their experiences after lockdown had lifted and they had returned to a
blended mode of learning. Although there was no significant interaction found between
gender and time (mode) of delivery in a repeated-measures MANOVA, females perceived
significant differences in their experiences during lockdown compared with after lockdown
for more scales than did males. Males only had significantly different perceptions of their
experience of Control and Challenge, while females had significantly different perceptions
for all scales except Care. This is consistent with evidence that women who are required
to work from home could have disproportionately more caring tasks competing for their
attention within the home environment compared with males [43].

This study was limited in its scope by the relatively small sample size that we were
able to obtain. A larger sample would have enabled further statistical analyses, such as
a determination of any differences in experience between students in different faculties
or degree courses. We used a version of the common pretest–posttest design for which it
was impractical to take measurements at two points in time. Instead, we collected data
at one point in time and asked students to recall what it was like earlier. A limitation
with this approach is that students could have inaccurate recollections of their feelings
and experiences during lockdown, several months after the event. The small sample size
also limited the accuracy of the CFA, because the impossibility of producing an asymptotic
covariance matrix could lead to unreliable values for standard errors and χ2. Likewise,
it was not possible to split the data into two separate groups in order to carry out PCA
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and CFA separately, as is sometimes recommended. These results, therefore, should be
considered as preliminary until it is possible to confirm them with a larger data set.

Nevertheless, the evidence presented here still suggests that the UCEC is a valuable
tool for illuminating university students’ experiences under different learning conditions.
Further research into differences in experience depending on the degree course chosen
also could provide useful data for addressing concerns that have been voiced by student
bodies [44,45].

5. Conclusions

The study described in this article has made two important contributions to this
special journal issue devoted to the field of learning environments. First, it provides a
rare example of the use of learning environment criteria to investigate the disruptive
impact of the COVID-19 pandemic when learning changed to online. For a sample of
194 university students, scores on classroom emotional climate and attitude scales were
significantly lower during lockdown than after lockdown (although effect sizes typically
were relatively small).

The second noteworthy contribution is that we have made available to other re-
searchers an economical, valid and widely applicable instrument for evaluating university
students’ perceptions of their classroom emotional climates. Now that this questionnaire,
which was originally developed and validated for assessing classroom emotional climate at
the secondary-school level, has been adapted and cross-validated at the tertiary level, there
is potential for educational researchers and practitioners to use it for numerous worthwhile
purposes. For example, lecturers could use the UCEC to evaluate their teaching and cur-
ricula [46] or to guide improvements in the climates of their classrooms [47]. Researchers
could explore gender differences in perceptions of classroom emotional climate [29,48], as-
sociations between student outcomes and classroom climate [49] or typologies of classroom
emotional climate [50].
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Appendix A

University Classroom Emotional Climate and Attitudes to Learning Questionnaires

If you almost always agreed with the statement click on 5. If you almost never agreed
with the statement click on 1. You also can choose the numbers 2, 3 and 4 which are
in between.

For each statement, two responses are required: During lockdown and after lockdown
While you respond to the survey consider your overall experience of learning activities

at University.
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Table A1. UCEC questionnaire.

During the Lockdown Period
(April–June) July–Present

CARE at University Almost Never Almost Always Almost Never Almost Always

1 I liked the way I was treated when I
needed help. 1 2 3 4 5 1 2 3 4 5

2 I was treated nicely when I asked
questions. 1 2 3 4 5 1 2 3 4 5

3 I was made to feel that people cared
about me. 1 2 3 4 5 1 2 3 4 5

4 I was encouraged to do my best. 1 2 3 4 5 1 2 3 4 5

5 I was given adequate time to
complete tasks. 1 2 3 4 5 1 2 3 4 5

6 I was treated with respect. 1 2 3 4 5 1 2 3 4 5

CONTROL During Teaching/Learning
sessions: Almost Never Almost Always Almost Never Almost Always

7 I listened carefully during
lectures/tutorials. 1 2 3 4 5 1 2 3 4 5

8 I participated in tutorials by responding
to questions 1 2 3 4 5 1 2 3 4 5

10 I participated in the ways my
lecturers wanted. 1 2 3 4 5 1 2 3 4 5

12 I stayed focused during the
teaching/learning sessions. 1 2 3 4 5 1 2 3 4 5

CLARITY During Teaching/Learning
Sessions: Almost Never Almost Always Almost Never Almost Always

13 The lecturers broke up the work into easy
steps for me. 1 2 3 4 5 1 2 3 4 5

14 The lecturers explained difficult things to
me clearly. 1 2 3 4 5 1 2 3 4 5

15 I understood what I was supposed to be
learning. 1 2 3 4 5 1 2 3 4 5

16 I was able to get help when I had
difficulty understanding. 1 2 3 4 5 1 2 3 4 5

17 The lecturers ensured that I understood
assignments and other tasks. 1 2 3 4 5 1 2 3 4 5

18 The lecturers used a variety of teaching
methods to make things clear to me. 1 2 3 4 5 1 2 3 4 5

CHALLENGE During
Teaching/Learning Sessions: Almost Never Almost Always Almost Never Almost Always

19 The lecturers asked questions that made
me think hard. 1 2 3 4 5 1 2 3 4 5

20 The lecturers provided challenging tasks
and assignments to me 1 2 3 4 5 1 2 3 4 5

21 I was encouraged to put in my full effort. 1 2 3 4 5 1 2 3 4 5

22 The lecturers encouraged me to keep
going when the work was hard. 1 2 3 4 5 1 2 3 4 5

23 The lecturers wanted me to use my
thinking skills, not just memorise things. 1 2 3 4 5 1 2 3 4 5
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Table A1. Cont.

During the Lockdown Period
(April–June) July–Present

24 I was encouraged to correct my mistakes. 1 2 3 4 5 1 2 3 4 5

MOTIVATION During
Teaching/Learning Sessions: Almost Never Almost Always Almost Never Almost Always

26 The questions in my classes made me
want to find out the answers. 1 2 3 4 5 1 2 3 4 5

27 My assignments made me want to learn. 1 2 3 4 5 1 2 3 4 5

28 My assignments/projects
were interesting. 1 2 3 4 5 1 2 3 4 5

29 My assignments/project were enjoyable. 1 2 3 4 5 1 2 3 4 5

30 The lectures motivated me to find out
more about the topic. 1 2 3 4 5 1 2 3 4 5

CONSOLIDATION During Teaching/
Learning Sessions: Almost Never Almost Always Almost Never Almost Always

31 The lecturers took time to summarise
what had been learned so far for me. 1 2 3 4 5 1 2 3 4 5

32 The lecturers asked me questions
whether I volunteered answers or not. 1 2 3 4 5 1 2 3 4 5

33 I got helpful comments to let me know
what I did wrong on assignments. 1 2 3 4 5 1 2 3 4 5

34
The lecturers provided feedback to me

about how to improve on
tasks/assignments.

1 2 3 4 5 1 2 3 4 5

35 The lecturers reminded me of what we
learned earlier. 1 2 3 4 5 1 2 3 4 5

36 The lecturers pointed me in the right
direction to get further help. 1 2 3 4 5 1 2 3 4 5

COLLABORATION Almost Never Almost Always Almost Never Almost Always

37 I cooperated with other students in a
group when asked to. 1 2 3 4 5 1 2 3 4 5

38 When I worked in a group, I worked as
a team. 1 2 3 4 5 1 2 3 4 5

39 I discussed ideas with other students
when completing tasks. 1 2 3 4 5 1 2 3 4 5

40 I learned from other students in
my classes. 1 2 3 4 5 1 2 3 4 5

41 I worked well with other group members
when completing group tasks. 1 2 3 4 5 1 2 3 4 5

42 I helped other students who were having
trouble with tasks. 1 2 3 4 5 1 2 3 4 5

ATTITUDE TO Learning Almost Never Almost Always Almost Never Almost Always

43 I looked forward to participating in
learning at University 1 2 3 4 5 1 2 3 4 5

44 Learning tasks at University
were interesting. 1 2 3 4 5 1 2 3 4 5

45 I enjoyed lessons that were part of
my course. 1 2 3 4 5 1 2 3 4 5
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Table A1. Cont.

During the Lockdown Period
(April–June) July–Present

46 Lessons made me interested in learning
more about these fields 1 2 3 4 5 1 2 3 4 5

47 Topics I studied were relevant to my
career goals. 1 2 3 4 5 1 2 3 4 5

48 I felt confident that I would succeed in
these courses. 1 2 3 4 5 1 2 3 4 5

Table A2. Measures of absolute skewness and kurtosis of mean values for UCEC and Attitudes scales
(N = 194).

Scale Skewness Kurtosis

Care −0.98 −0.97
Control −1.00 0.54
Clarity −0.84 0.53

Challenge −1.08 0.99
Motivation −0.53 −0.41

Consolidation −0.31 −0.52
Collaboration −1.31 1.60

Attitude to Learning −0.66 −0.20
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