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a b s t r a c t 

The use of active learning classrooms (ALCs) has attracted considerable attention in higher education research in 

the past two decades. Researchers have reported the positive effects of ALCs on student learning. However, most 

of the published studies on the topic have been based on just one or a handful of academic disciplines. In this work, 

we conducted a large-scale empirical study across different academic disciplines, aiming to uncover whether there 

was any disciplinary variation in student perceptions about their learning experiences when ALCs were adopted 

as the key learning environment. During the four-year period of study, more than 30,000 students’ quantitative 

responses from 550 undergraduate courses across different disciplines were collected. Independent-samples t -test 

results revealed that when ALCs were used for courses in the sciences, technologies, arts, and humanities, students 

perceived themselves to have had significantly better experiences in three aspects of learning: the encouragement 

of innovation and creativity, course design, and support for critical thinking. Students enrolled in courses under 

the disciplinary area of the study of societies also reported a slight benefit from being taught in ALCs. In contrast, 

these three aspects of learning were not reported to be enhanced by ALCs among students who were studying 

business organization courses. Nonetheless, students studying courses across all of the disciplines felt that the 

course content was less difficult when ALCs were used. The results of this work suggest that student perceptions of 

their learning experiences and the level of positive effects on ALCs are indeed varied across academic disciplines. 
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Active learning classrooms (ALCs) have become common in higher

ducation institutions in recent years as one of the key facility to sup-

ort teachers in conducting active learning pedagogies ( Beichner, 2014 ;

urphy, 2020 ; Talbert & Mor-Avi, 2019 ). These rooms are designed

o enhance student-teacher interaction, improve in-class engagement,

romote discussion, and create a positive environment that supports ac-

ive learning pedagogies such as blended learning, collaborative learn-

ng, and flipped classes ( Baepler & Walker, 2014 ; Carpenter, 2013 ;

roy, Garvey, Willetts, Wheelahan & Hood, 2020 ; Docherty, Zaka &

ox-Turnbull, 2021 ; Metzger, 2015 ; Nicol, Owens, Le Coze, MacIntyre &

astwood, 2018 ; Pundak & Rozner, 2008 ). ALCs are typically furnished

ith round tables to encourage student collaboration and group work

 Kepez & Ust, 2020 ; Park & Choi, 2014 ; Salter, Thomson, Fox & Lam,

013 ; Yang, Zhou & Hu, 2021 ). In contrast to the passive and didac-

ic lecturing associated with traditional classrooms, teachers who use

LCs as their key learning environment engage in more facilitation and

loser interactions with students. Some ALCs are equipped with techno-

ogical features, such as interactive whiteboards, real-time polling sys-

ems, cameras, and cloud-based learning management systems ( Chiu &

i, 2015 ; Dori & Belcher, 2005 ; Nicol et al., 2018 ; Soderdahl, 2011 )

o support in-class active learning activities. In addition, because of

he flexible classroom setting, ALCs also serve as a platform for teach-
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rs to practice innovative pedagogies and pilot new educational tech-

ologies ( Copridge, Uttamchandani & Birdwell, 2021 ; Eyal & Gil, 2020 ;

ukuzawa & Cahn, 2019 ; Russell & Andersland, 2019 ). 

Researchers have studied the impact of ALCs on student learning,

nd this work has intensified in recent years ( Shi, Yang, MacLeod,

hang & Yang, 2020 ; Xu, Chiu & Ye, 2019 ). According to the Scopus

atabase, 140 articles related to ALCs (based on a search of the phrase

Active Learning Classroom ” in titles, abstracts, and keywords) were

ublished between 2003 and 2020, and half of these were published

n the last three years (2018–2020). These numbers show the increas-

ng interest in ALCs among the education community. The positive ef-

ects of ALCs on student learning have been widely reported. Past re-

earch found that ALCs helped improve student self-efficacy, changed

earning attitudes, achieved learning outcomes, supported student in-

ovation, encouraged interaction, and promoted engagement ( Baepler

 Walker, 2014 ; Baepler, Walker & Driessen, 2014 ; Brooks, 2011 ; Chiu

 Cheng, 2017 ; Dori & Belcher, 2005 ; Ge, Yang, Liao & Wolfe, 2013 ;

ojtahedi, Kamardeen, Rahmat & Ryan, 2020 ; Taylor, 2009 ; Xu et al.,

019 ). 

Studies have been carried out on the use of ALCs in courses that fall

nder different academic disciplines, from professional engineering to

eneral education, with encouraging results. However, the number of
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ast studies that looked into the use of ALCs in science and engineering

ourses were far more than those that examined their use in other disci-

lines. Articles indexed in the Scopus database that were related to ALCs

nd published between 2003 and 2020 were filtered by searching for the

ord “science ” or “engineering ” in their titles, abstracts, or keywords;

his turned up article counts of 34 and 38, respectively. In contrast,

hen ALC-related articles from the same period were filtered using a

earch of the words “social, ” “business, ” or “art ” in the titles, abstracts,

r keywords, only 17, 7, and 5 articles appeared, respectively. The un-

ven attention paid to the different academic disciplines in published

LC studies has hampered the overall understanding of student learn-

ng related to the adoption of ALCs. It remains uncertain whether the

ositive effects of ALCs are cross-disciplinary and affect all subjects, or

hether ALCs mainly benefit science and engineering courses. In light

f this, it is valuable to investigate ALCs in a cross-disciplinary way

hrough a holistic study that involves courses from different academic

isciplines, to investigate the effects on student learning. Researchers

ave also opined that it is important to further study student experience

elated to ALCs to benefit both learners and teachers in the scholarship

f teaching and learning ( Xu et al., 2019 ). 

Previous work carried out by the authors involved the study of stu-

ent perceptions and academic performance related to the use of ALCs

 Chiu & Cheng, 2017 ). It was found that ALCs were better environments

or supporting students’ creativity and innovation regardless of their

cademic abilities. The authors wished to build on this previous work by

nvestigating the effects of ALCs on student learning across different aca-

emic disciplines, aiming to reveal the disciplinary variation in student

erceptions of their learning experiences related to ALCs. Our prelimi-

ary work based on the results generated from a single academic year

inted that the effect of ALCs on student creativity and innovation is

ndeed discipline-dependent ( Chiu, Im, Liu & Wong, 2018 ). For the cur-

ent study, a more comprehensive investigation was conducted, using a

arger-scale quantitative survey administered over four academic years.

he survey sought to understand the perceptions about various aspects

f learning among students studying different disciplines. As such, the

esearch question guiding this work was, “What are students’ perceived

ffects on ALCs across different academic disciplines? ”

ethod 

This study was conducted at a medium-sized research-intensive uni-

ersity in Hong Kong. The study focused on the courses offered un-

er the university’s Gateway Education (GE) program ( Jaffee, 2012 ),

hich serves as the core curriculum for all undergraduate students. Be-

inning with the 2015 cohort, all students were required to complete

our GE courses from three broad disciplinary categories, called “distri-

utional areas ” namely, the arts and humanities (Art&Hum), the study

f societies, social and business organizations (SS&BO), and science and

echnology (Sci&Tec). Each GE course was proposed and developed by

 course leader who was an academic staff member of a college or

chool. The proposed course was validated and endorsed by both the

ollege/school board and the GE program committee to ensure that it

as designed at an academic level that was appropriate for all under-

raduate students. Each course was then assigned to one of the three

ategories based on its disciplinary nature. For example, a GE course

amed “Everyday Physics ” was categorized as belonging to the Sci&Tec

istributional area, a course titled “Green Economics ” was assigned to

he SS&BO distributional area, and a course called “Art and Emotion ”

as placed under the Art&Hum distributional area. GE course leaders

ould choose either a regular classroom (RC) ( Fig. 1 ) or an ALC ( Fig. 2 )

s the key learning environment for their courses. The ALC was opened

n 2013 and the main purpose was to support active learning activi-

ies. It was furnished with hexagonal tables, multiple glassboards, and

exible seating ( Chiu, 2016 ). Various forms of teaching equipment and

echnologies were available for course leaders to use for active learning

ctivities, such as throwable microphones, cloud-based e-learning tools,
2 
D printers, and virtual reality equipment ( Chiu & Li, 2015 ; Chiu et al.,

018b ; Chiu, Lai, Fan & Cheng, 2015 ; Im, Chiu, Shek, Ng & Li, 2019 ).

ourse leaders had made use of the flexible seating arrangement of ALC

o conduct varies types of teaching and learning activities, such as pro-

ramming and constructing robots, setting up a mock crime scene for

orensic study, demonstrating the physics of martial arts, and perform-

ng Chinese calligraphy. 

nstrument and data sources 

To gather data on students’ perceptions about their learning experi-

nces across the four-year study period, and to compare the results with

revious findings, the institution’s Teaching and Learning Questionnaire

TLQ) was used as the instrument for this work. The TLQ is a 7-point

ikert-type survey designed for students to provide feedback on their

earning experiences. It covers several learning aspects, and four items

ere selected and extracted for this study. These items asked students

o rate their in-class experiences, the degree to which the course encour-

ged them to be creative and innovative, the degree to which the course

ncouraged them to think critically, and the course difficulty. 

Across the period studied, there were 87,637 undergraduate stu-

ents enrolled in 550 GE courses. Approximately 10% of the offered

E courses adopted ALCs as the key learning environment. The break-

own of ALC and RC usage by academic year and by distributional area

s shown in Table 1 . The TLQ was sent to all students electronically at

he end of each semester. There were 33,270 valid TLQ responses with

n overall response rate of 38%. The details of the TLQ responses are

hown in Table 2 . The data gathered were found to be reliable and the

ronbach’s alpha was 0.731. 

esults 

Our analysis started by combining the student perception data from

ll three distributional areas gathered during the four-year study period

nd comparing the ALC group data to the RC group data. Independent-

amples t -tests were performed on the scores of the four TLQ items. It

as found that, compared to the four items in the RC group ( M = 5.51,

D = 0.51; M = 5.49, SD = 0.48; M = 5.56, SD = 0.47; M = 4.73, SD =
.46), the ALC group reported significantly better learning experiences

n terms of the course design ( M = 5.75, SD = 0.43), t (548) = 3.33,

 < .01. Cohen’s d = 0.50, a medium effect; the encouragement to be

reative and innovative ( M = 5.85, SD = 0.48), t (548) = 5.28, p < .001.

ohen’s d = 0.75, a medium effect; the encouragement to think critically

 M = 5.74, SD = 0.41), t (548) = 2.80, p < .01. Cohen’s d = 0.42, a small

ffect; and the degree of difficulty ( M = 4.58, SD = 0.40), t (548) = − 2.19,

 < .05. Cohen’s d = 0.33, a small effect ( Table 3 ). The results were

trongly conclusive and statistically significant. 

In the second part of the data analysis, we grouped the student per-

eption data into their corresponding distributional areas and inves-

igated each area individually. All of the data were categorized into

ne of the three distributional areas (Art&Hum, SS&BO, and Sci&Tec).

ndependent-samples t -tests were conducted for each distributional area,

omparing the students’ TLQ data from the ALC group to that of the RC

roup. 

In the distributional area Art&Hum, compared to the RC group data

 M = 5.58, SD = 0.46; M = 5.59, SD = 0.43; M = 5.65, SD = 0.42),

tudents in the ALC group perceived significantly better learning expe-

iences in terms of course design ( M = 5.86, SD = 0.29), t (158) = 2.50,

 < .05, Cohen’s d = 0.74, a medium effect; the encouragement to be

reative and innovative ( M = 6.11, SD = 0.35), t (158) = 4.89, p < .001.

ohen’s d = 1.35, a large effect; and the encouragement to think criti-

ally ( M = 5.88, SD = 0.27), t (158) = 2.26, p < .05. Cohen’s d = 0.67, a

edium effect ( Table 4 ). 

However, in the distributional area SS&BO, students reported a very

ifferent result. The data indicated that, for all four TLQ items, students’

erceptions of their learning experiences were not significantly different
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Fig. 1. A regular classroom (RC) with student 

chairs and attached writing tables. 

Fig. 2. An active learning classroom (ALC) 

with hexagonal tables, flexible seating, and 

glassboards. 

Table 1 

Active learning classroom and regular classroom use by academic year and distributional area. 

Year Group 

No. of courses by distributional area 

Arts and 

humanities 

(Art&Hum) 

Study of societies, social 

and business 

organization (SS&BO) 

Science and 

technology 

(Sci&Tec) 

Total no. of 

courses 

2015/2016 ALC 6 5 11 22 

RC 41 45 51 137 

2016/2017 ALC 2 1 9 12 

RC 38 49 40 127 

2017/2018 ALC 4 2 5 11 

RC 32 41 40 113 

2018/2019 ALC 5 1 4 10 

RC 32 44 42 118 

Four years ALC 17 9 29 55 

RC 143 179 173 495 

3 
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Table 2 

Teaching and learning questionnaire responses. 

Year No. of GE courses offered No. of TLQ sent No. of TLQ responses Response rate (%) 

2015/2016 159 24,374 9775 40% 

2016/2017 139 20,615 8239 40% 

2017/2018 124 18,740 7768 41% 

2018/2019 128 23,908 7488 31% 

Four years 550 87,637 33,270 38% 

Table 3 

Comparison of active learning classroom (ALC) and regular classroom (RC) groups in terms of teaching and learning questionnaire 

(TLQ) data combined from all three distributional areas. 

Teaching and learning 

questionnaire item Group n M SD Mean difference t Cohen’s d 

I found the learning 

experience well-designed 

ALC 55 5.75 0.43 0.24 3.33 ∗ ∗ 0.50 

RC 495 5.51 0.51 

I was encouraged to be 

creative/innovative 

ALC 55 5.85 0.48 0.36 5.28 ∗ ∗ ∗ 0.75 

RC 495 5.49 0.48 

I was encouraged to 

think critically 

ALC 55 5.74 0.41 0.18 2.80 ∗ ∗ 0.42 

RC 495 5.56 0.47 

I found the course 

difficult 

ALC 55 4.58 0.40 − 0.14 − 2.19 ∗ 0.33 

RC 495 4.73 0.46 

Note. ∗ p < .05. ∗ ∗ p < .01. ∗ ∗ ∗ p < .001. 

Table 4 

Comparison of the teaching and learning questionnaire (TLQ) scores of the active learning classroom (ALC) and regular classroom 

(RC) groups in the arts and humanities (Art&Hum). 

Teaching and learning 

questionnaire item Group n M SD Mean difference t Cohen’s d 

I found the learning 

experience well designed 

ALC 17 5.86 0.29 0.29 2.50 ∗ 0.74 

RC 143 5.58 0.46 

I was encouraged to be 

creative/innovative 

ALC 17 6.11 0.35 0.53 4.89 ∗ ∗ ∗ 1.35 

RC 143 5.59 0.43 

I was encouraged to 

think critically 

ALC 17 5.88 0.27 0.24 2.26 ∗ 0.67 

RC 143 5.65 0.42 

I found the course 

difficult 

ALC 17 4.51 0.47 − 0.21 − 1.89 

RC 143 4.73 0.43 

Note. ∗ p < .05. ∗ ∗ p < .01. ∗ ∗ ∗ p < .001. 

Table 5 

Comparison of the teaching and learning questionnaire (TLQ) scores of the active learning classroom (ALC) and regular classroom 

(RC) groups in the study of societies, social and business organizations (SS&Bus). 

Teaching and learning 

questionnaire item Group n M SD Mean Difference t 

I found the learning 

experience well designed 

ALC 9 5.51 0.54 − 0.045 − 0.26 

RC 179 5.56 0.50 

I was encouraged to be 

creative/innovative 

ALC 9 5.61 0.69 0.094 0.55 

RC 179 5.51 0.49 

I was encouraged to 

think critically 

ALC 9 5.59 0.56 − 0.052 − 0.33 

RC 179 5.64 0.46 

I found the course 

difficult 

ALC 9 4.53 0.32 − 0.086 − 0.55 

RC 179 4.62 0.46 

w  

t  
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c  
hen the courses adopted ALCs as the learning environment. For all of

he items, the mean difference between the ALC group and the RC group

as small compared to the standard deviation for each item, implying

hat students’ perceptions about their learning experiences in the ALC

roup were similar to those in the RC group ( Table 5 ). The results from

he SS&BO area were not consistent with previous work. A follow-up

nalysis was subsequently conducted. 

In the Sci&Tec distributional area, students indicated that, compared

o the RC group data ( M = 5.56, SD = 0.50; M = 5.51, SD = 0.49;

 = 5.64, SD = 0.46; M = 4.62, SD = 0.46), they had experienced

ignificant learning enhancement in ALCs for all four items, namely,

ourse design ( M = 5.75, SD = 0.45), t (200) = 3.32, p < .01. Cohen’s

 = 0.70, a medium effect; the support for creativity ( M = 5.78, SD =
4 
.43), t (200) = 3.92, p < .001. Cohen’s d = 0.83, a large effect; the pro-

otion of critical thinking ( M = 5.71, SD = 0.41), t (200) = 3.20, p <

01. Cohen’s d = 0.68, a medium effect; and a lower degree of difficulty

n learning ( M = 4.64, SD = 0.39), t (200) = − 2.23, p < .05. Cohen’s

 = 0.47, a small effect ( Table 6 ). 

The third part of the analysis was a follow-up analysis based on the

esults from the SS&BO distributional area. We aimed to deepen our

nvestigation into students’ perceptions of the use of ALCs in the two

cademic disciplines under this distributional area, namely, the study of

ocieties (SS) and business organizations (BO). Courses under the SS&BO

istributional area were further re-categorized into the two disciplines

ased on the course syllabus and content. Seventy-seven courses were

onsidered to be part of the SS discipline and 111 courses were counted
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Table 6 

Comparison of the teaching and learning questionnaire (TLQ) scores of the active learning classroom (ALC) and regular classroom (RC) groups 

in science and technology (Sci&Tec). 

Teaching and learning 

questionnaire item Group n M SD Mean difference t Cohen’s d 

I found the learning 

experience well designed 

ALC 29 5.75 0.45 0.35 3.32 ∗ ∗ 0.70 

RC 173 5.40 0.53 

I was encouraged to be 

creative/innovative 

ALC 29 5.78 0.43 0.39 3.92 ∗ ∗ ∗ 0.83 

RC 173 5.39 0.50 

I was encouraged to 

think critically 

ALC 29 5.71 0.41 0.30 3.20 ∗ ∗ 0.68 

RC 173 5.41 0.48 

I found the course 

difficult 

ALC 29 4.64 0.39 − 0.19 − 2.23 ∗ 0.47 

RC 173 4.84 0.44 

Note. ∗ p < .05. ∗ ∗ p < .01. ∗ ∗ ∗ p < .001. 

Table 7 

Teaching and learning questionnaire statistics of the active learning classroom (ALC) and regular classroom (RC) groups in the study 

of societies (SS) and business organizations (BO). 

Teaching and learning 

questionnaire item Discipline Group n M SD Mean difference 

I found the learning 

experience well designed 

Business Organizations ALC 3 5.39 0.46 − 0.27 

RC 108 5.66 0.37 

Study of Societies ALC 6 5.57 0.61 0.18 

RC 71 5.39 0.62 

I was encouraged to be 

creative/innovative 

Business Organizations ALC 3 5.34 0.78 − 0.25 

RC 108 5.59 0.38 

Study of Societies ALC 6 5.74 0.67 0.34 

RC 71 5.40 0.60 

I was encouraged to 

think critically 

Business Organizations ALC 3 5.35 0.52 − 0.35 

RC 108 5.70 0.37 

Study of Societies ALC 6 5.70 0.59 0.16 

RC 71 5.54 0.56 

I found the course 

difficult 

Business Organizations ALC 3 4.60 0.17 − 0.06 

RC 108 4.66 0.47 

Study of Societies ALC 6 4.50 0.38 − 0.06 

RC 71 4.55 0.44 
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A  
s falling under the BO discipline, of which 6 and 3 courses, respectively,

ere taught in ALCs. Independent-samples t -tests were conducted sepa-

ately on the TLQ data of the two disciplines. It was found that students

nrolled in the SS courses that were taught in ALCs reported better ex-

eriences across three of the aspects of learning (i.e., they had positive

ean differences for three TLQ items), whereas students who took the

O courses in ALCs thought otherwise (i.e., they had negative mean

ifferences for the three TLQ items) ( Table 7 ). Students from both disci-

lines reported that they found the courses taught in ALCs to be slightly

ess difficult. However, the independent-samples t -test results for all four

LQ items in both disciplines were not statistically significant. 

The results of the analysis from each distributional area indicated

hat the students perceived courses that adopted the use of ALCs to be

ess difficult ( Tables 4 , 5 , and 6 ). In the last part of analysis, we aimed

o confirm if these results were indeed cross-disciplinary. As such, we

imed to investigate the effect of the type of classroom and distribu-

ional area on the TLQ item, “I found the course difficult. ” A two-way

NOVA was conducted on this TLQ item with two levels for the Class-

oom factor and three levels for the Discipline factor. The mean scores

or the ALC group ( M = 4.58, SD = 0.40) and the RC group ( M = 4.73, SD

 0.46) of the Classroom factor differed significantly beyond the 0.05

evel: F (1, 544) = 5.49; p < .05, partial eta squared = 0.01, a small ef-

ect. The means and standard deviations of the three distributional areas

aking up the Discipline factor were as follows: Art&Hum ( M = 4.70,

D = 0.44); SS&BO ( M = 4.61, SD = 0.46); Sci&Tec ( M = 4.81, SD =
.44). However, the Discipline factor did not record any main effect on

he TLQ scores, implying that the distributional areas did not have a

ignificant interaction with the TLQ data in terms of course difficulty.

hus, a Classroom x Discipline interaction had not been observed. The
NOVA results are shown in Table 8 . r  

5 
iscussion 

The results from the first part of the quantitative analysis provided

trong evidence for the overall positive effects of ALC use on student

earning in terms of course design, the encouragement to be creative

nd innovative, the support for critical thinking, and course difficulty

 Table 3 ). The student perception data gathered from all of the courses

uring the four years studied provided additional empirical information

o reinforce previous research findings ( Chiu & Cheng, 2017 ). Among

he four positive effects studied, it was found that the most significant

earning enhancement was the encouragement to be creative and inno-

ative. The enhancement of this aspect of learning was highly statisti-

ally significant, with a p -value of less than 0.001. We were pleased to

iscover this positive overall result, indicating that students perceived

he adoption of ALCs to support their creative and innovative learning.

e had also investigated the academic results of both groups, aligned

ith previous work, no significant difference was observed. 

From the second part of the analysis, we discovered that students

nrolled in GE courses from different disciplines indeed differed in their

erceptions of their learning experiences in the ALCs. Students enrolled

n the Art&Hum and Sci&Tec distributional areas believed that the ALCs

rovided them with significantly better experiences in terms of three

spects of learning, namely, course design, creative learning, and critical

hinking. They also thought that the courses that were taught in the ALCs

ere less difficult. The results from these two distributional areas were

onsistent with the findings in the first part of the analysis. 

The results reported from the Sci&Tec distributional area were

ncouraging and clearly demonstrated the positive effects of using

LCs in this discipline ( Table 6 ). These findings were expected by the

esearch team because similar results had been reported previously
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Table 8 

Two-way ANOVA results of the TLQ scores “I found the course difficult ” for the two classroom types and the three 

distributional areas. 

Source SS df MS F 

Classroom 1.08 1 1.08 5.49 ∗ 

Distributional Area 0.94 2 0.47 2.38 

Classroom 

∗ Distributional Area 0.09 2 0.05 0.23 

Note . ∗ p < .05. 
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 Baepler et al., 2014 ; Dori & Belcher, 2005 ). When used for teaching

ci&Tec courses, the features of ALCs can facilitate hands-on activities,

iscussions, and simple experiments. Therefore, it was not surprising

hat students who were studying these courses preferred ALCs over RCs.

n fact, one of the pioneer projects on the use of ALCs, the Student-

entered Active Learning Environment with Upside-Down Pedagogies

SCALE-UP) project ( Beichner, 2014 ; Beichner et al., 2007 ), originated

n the Physics discipline. We were delighted to confirm previous posi-

ive findings about the use of ALCs and provide additional large-scale

uantitative data that reaffirmed the benefits of ALCs in the Sci&Tec

iscipline. 

According to the results from this work, students enrolled in

rt&Hum courses believed that the adoption of ALCs as the key learning

nvironment could provide them with statistically better learning expe-

iences in terms of course design, creative learning, and critical thinking

 Table 4 ). The levels of learning enhancement that students reported

ere as significant as those reported in the Sci&Tec distributional area.

e believe that main benefit of ALCs to Art&Hum courses is their con-

uciveness to group work. Teaching and learning activities in this area

ay involve more discussion, student-to-student interaction, and pre-

entations; the ALC environment may facilitate these activities by allow-

ng students to form groups naturally around the hexagonal (or round)

ables. The seating arrangement can help them become acquainted with

heir groupmates even before the start of class, thus creating a friendly

nd comfortable environment for them and their instructors to conduct

ubsequent group-based learning activities. 

The results reported from the Sci&Tec and the Art&Hum distribu-

ional areas revealed that some of the positive effects of ALCs are indeed

ross-disciplinary. Courses from two very different distributional areas

oth benefitted from the flexible student-oriented setting of ALCs, and

tudents studying courses in the two disciplines reported a very high

evel of learning enhancement. 

However, when we looked into the analysis results from the SS&BO

istributional area, we observed a very different outcome. Students en-

olled in courses under this distributional area reported that, across all of

he aspects of learning studied, there was no significant difference when

he courses adopted ALCs as the key learning environment ( Table 5 ). We

arefully examined the collected data and found that the results were

onsistent over the four-year study period. In fact, the TLQ scores of

he ALC and RC groups were very close. The mean differences of the

wo groups for all four TLQ items were small compared to their stan-

ard deviation values ( Table 5 ), indicating that students’ perceptions of

ny learning enhancement were negligible. We had not come across any

ublication with similar findings, and we were puzzled by the results.

he empirical data showed homogeneous TLQ scores, indicating that

n ALC environment had minimal effects on students’ learning within

he SS&BO distributional area. Although the analysis result does not dis-

rove the impact of ALC to student learning in this area, it is necessary

o understand the situation and learn more about the teaching and learn-

ng activities involved. The research team spoke with course leaders and

heir teaching assistants to find out what types of in-class activities were

sually conducted in these courses. The teaching assistants stated that

The course leader made use of the flexible seating arrangement of the ALC

o conduct small group discussion activity in class. Students formed group of

our or five and were given a real-case scenario as their discussion topic. They
6 
ould present their views on the topic afterward ”. Teaching assistants from

ther courses also expressed that the small group discussion activity was

ommon in their courses. The course leader later stated that the same

iscussion activity could also be conducted in RC, however due to the

eating restriction in RC, students would have to work in pairs instead

f in small groups. 

After learning the in-class activities held by the course leaders in the

S&BO area, we considered that the homogeneous TLQ result may have

een related to the learning activities and disciplinary nature of SS&BO

ourses. We found that course instructors often referred to real social

ituations as examples in class, using cases or actual scenarios as teach-

ng materials. As such, students’ learning tasks frequently involved in-

ividual reading, thinking, and reflection about the examples provided

y the instructors. Very often, students were required to come up with

heir own opinions to complete the learning tasks. These kinds of ac-

ivities required greater individual effort rather than student-to-student

nteractions. As long as the classroom could provide students with a

omfortable environment, whether it was an RC or an ALC did not have

ny significant difference in terms of enhancing student learning. As a

esult, across all four items, the TLQ scores between students in the ALC

roup and those in the RC group were very close. 

To extend our investigation into the SS&BO distributional area, we

urther re-categorized the courses into two disciplines, the study of soci-

ties (SS) and business organization (BO). Independent t- tests were con-

ucted for each discipline. The results differed greatly between the two

isciplines. Students who took the SS courses taught in ALCs reported

lightly better experiences of three aspects of learning, namely, course

esign, the encouragement of creativity, and support for critical think-

ng ( Table 7 ). However, students in the BO discipline reported opposite

esults. When these courses used ALCs, students reported negative ex-

eriences of the three learning aspects ( Table 7 ). These negative effects

f ALCs on student learning within the BO discipline was an unexpected

esult and had not been reported in the previous literature. One could

rgue that the type of classroom, whether it was an RC or an ALC, should

ot have had a negative psychological effect on the students, as long as

he learning environment was a comfortable space for studying. Thus,

here was no apparent reason for the negative effects observed in this

tudy. The research team looked into the data and proposed one possible

xplanation for the negative results. Across the four-year study period,

nly three courses in the BO discipline used ALCs. The ALC group was

ess than 3% of the total 111 courses in the BO discipline. Because of the

ewer number of courses in the ALC group, the TLQ scores of each indi-

idual course had a heavier weight in the averaged TLQ data for the ALC

roup. As a result, among the ALC group, individual instructors’ teach-

ng performance was a more significant factor in the students’ overall

earning experience as reported through the TLQ. In addition, the fact

hat fewer course leaders in the BO discipline compared to the other dis-

iplines had chosen to use ALCs could indicate a lack of interest in using

LCs among instructors from this discipline. This possible explanation

s supported by the lower number of ALC-related publications about the

O discipline found in the Scopus database. Based on the analysis re-

ults for the BO discipline, as well as the small number of BO course

eaders who adopted ALCs, we concluded that our study was not able to

rove that ALCs had a significant effect on the three aspects of student

earning in BO courses. 
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In the last part of the analysis, we confirmed that students from all

hree distributional areas perceived courses that used ALCs to be less

ifficult. We were pleased to find this cross-disciplinary positive effect.

he TLQ data from each of the three distributional areas indicated a neg-

tive mean difference in the TLQ item about course difficulty ( Tables 4 ,

 , and 6 ), and the same trend was also visible when the data were re-

ategorized into the SS and BO disciplines ( Table 7 ). These results sug-

ested that, regardless of the disciplinary nature of the courses they were

tudying, students perceived the content to be less difficult or felt more

omfortable learning the content knowledge when these courses were

osted in an ALC environment. The two-way ANOVA results ( Table 8 )

lso revealed that Discipline factor did not have a statistically signifi-

ant effect on students’ perception on course difficulty. The only main

ffect found was the Classroom factor, indicating that the use of ALCs

nhanced the experience of course difficulty (i.e., perceived the course

s less difficult) across the disciplines. 

The analysis results from the BO discipline indicate the challenges

nd limitations we encountered in this work. The low adoption rate of

LCs among BO course leaders resulted in a small amount of data that

ould be gathered; because of this, the comparison of results between

he ALC and RC groups in this discipline was more susceptible to being

ffected by individual teaching performance. Nevertheless, the analysis

esults were based on aggregated data from the four-year study period,

he research team considered that the result generated from the avail-

ble data was still meaningful and valuable to the education community.

lthough course leaders are entitled to decide on the type of classroom

o be used for their courses, it would be helpful to investigate the rea-

on behind their unwillingness to use ALCs or lack of interest in them.

nterviewing individual course leaders would have provided qualitative

eedback and revealed why they chose not to use ALCs, whether these

easons were related to beliefs about the unsuitability of ALCs for the

eaching and learning activities in their discipline, or whether these de-

isions were related to other features of the classroom, such as their size.

n the future, improvements to ALCs may make them more appropriate

or the different needs of BO courses. Lastly, the reported lack of interest

n adopting ALCs among BO course leaders was based on student feed-

ack from just one university. It is necessary to find out if the same is

rue in other institutions and in other regions. Thus, more studies on the

se of ALCs in the BO discipline and in different locations are needed

o better understand student perceptions about learning experiences re-

ated to ALCs. 

onclusion 

As the use of ALCs becomes more popular worldwide, it is impor-

ant to have a comprehensive understanding of their impact on student

earning in different academic disciplines. In this work, we conducted

 four-year, large-scale empirical study on student learning experiences

f the use of ALCs for courses in different disciplines. The findings of

his work reveal that some of the student perceptions about ALCs were

iscipline-dependent, and the use of ALCs did not have the same level

f positive effects across all disciplines. Students who were enrolled in

ourses from the arts, humanities, sciences, and technology disciplines

ndicated that they had significantly better learning experiences when

he courses adopted ALCs as the key learning environment. Their re-

ponses also showed that the learning aspect that benefited most from

he use of ALCs was the encouragement of creativity and innovation, fol-

owed by course design and the encouragement to think critically. Stu-

ents who enrolled in courses from the study of societies disciplinary

rea also thought that the ALCs enhanced these three aspects some-

hat. In contrast, the same learning enhancement was not recorded by

tudents who took courses in the business organization discipline. This

ork also discovered that one learning enhancement of ALCs was per-

eived by students across all of the disciplines: students indicated that

he learning content was less difficult when the courses adopted ALCs,

egardless of the discipline. 
7 
The findings of this work not only reaffirm the benefit of ALC use to

tudent learning experiences; they also open up a new dimension in the

ross-disciplinary research on ALCs. The work provides valuable quanti-

ative and discipline-specific information on ALCs, allowing course lead-

rs to better understand the potential positive effects of using ALCs on

tudent learning in their respective disciplines. More importantly, the

ork provides concrete and data-driven evidence for university, college,

nd school administrators to support the establishment, expansion, and

ontinued development of ALCs on campuses, and to promote active

earning pedagogies in different academic disciplines, enriching student

xperiences, supporting student innovation, and nurturing creativity. 
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