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Abstract—This paper focuses on comparing collaborative group sizes 
(small versus large) in terms of developing preservice teachers’ skills in 
designing webpages using HTML in a project-based learning environment. It 
examines the effect that group size has on academic achievement and product 
quality in project-based learning environments. The experiment involved 74 
undergraduate students enrolled in the sixth level of the Computer Teacher 
Program, Faculty of Education, King Faisal University in Saudi Arabia, during 
the second term of the school year 2018-2019. Study results indicate that there 
are significant differences between large and small size groups as they relate to 
students’ academic achievement and product quality, showing a preference for a 
large group, which disagrees with most of the existing literature. In this study, 
the researchers explain this disagreement and recommend new directions in 
researching group sizes in project-based learning environments in the future. 
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1 Introduction 

Project-based learning is a teaching and learning strategy that involves learners in 
rich learning situations to accomplish a certain goal collaboratively over a period of 
time [17] [10]. It has been broadly employed in different education fields, especially 
in science, mathematics, computer science, social science, and technology [17] [28] 
[32] [51]. The literature has cited numerous benefits of project-based learning in 
education, such as improving attitudes towards learning, improving motivation and 
academic achievement, emphasizing self-assessment, supporting self-directed 
learning, developing self-regulation skills, enhancing practical thinking and problem 
solving skills, and encouraging collaboration [10] [17] [24] [42]. 

As project-based learning heavily depends on groups of students working together 
to achieve certain goals, the size of these groups has been an important issue to 
investigate. There is a debate in the literature about the most appropriate group size 
for project-based learning strategies [2] [3] [14] [44] [37]. Some studies showed that a 
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small group outperforms a large group. For example, Shaw [53] recommended 
designing instruction with small groups to support more effective student-centered 
discussions and encourage high levels of student participation to increase learning 
performance. The interaction between students in small groups is seen as more 
effective and it promotes a high sense of community [4]. Large group size was 
determined as more effective when used in online brainstorming [1] [20] [38] [48] and 
online discussions [3]. 

On other hand, some studies found no significant effect of group size on students’ 
performance or results [14] [25] [57]. The previous reviews do not determine the most 
suitable group size for better outcomes. Therefore, the present study will compare 
small and large group sizes in terms of students’ achievement and product quality 
using project-based learning strategies. 

2 Literature Review 

2.1 Collaborative group size 

Collaborative learning groups involve bringing students into smaller group sizes to 
enhance engagement [37]. Essentially, strategic planning is critical to the 
development of effective collaborative groups. Brame and Biel [12] define a 
collaborative learning group as “the use of small groups as a form of instruction from 
where student’s learning is enhanced by promoting their abilities to learn from one 
another.” Collaborative learning is used extensively in learning institutions to promote 
knowledge transfer. 

Collaborative learning group size is based on the social interdependence theories of 
Kurt Lewin [40] and Morton Deutsch [22], which assert social interdependence has a 
positive impact on social interactions, which consequently leads to positive outcomes 
among students. Social interdependence “exists when the accomplishment of each 
individual’s goal is affected by the actions of others” [33] (p. 11). According to 
Johnson and Johnson [33] social interdependence plays a crucial role in establishing a 
group structure that enhances group members working together, building quality 
relationships, and interactively supporting each other’s learning. They believed that 
successful group experience would lead to greater effort from the group members to 
achieve their goals. So, individuals perceive that their goals are only achievable if the 
other members of the group achieve their goal as well, which leads to promoting one 
another’s efforts. The interdependence theory maintains that group work is critical 
and there are significant higher performances with groups of any size compared to the 
individualistic competition. However, outcomes can be enhanced with the utilisation 
of smaller group sizes. Kooloos et al. [37] and Panadero and Jarvela [45] confirm the 
importance of smaller group sizes and maintain they are critical in enhancing 
participation of individuals in the peer teaching processes, which consequently 
enhances learning. 

Further, Blatchford and Russell [11] stated that large groups, as in the case for 
higher classroom sizes, are less effective, because they hamper management and 
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contribute to higher challenges for instructors. Smaller groups make management easy 
and improve the performance of the students extensively. Smaller groups increase 
opportunities for all students, enhance their participation, and consequently contribute 
to better performances. 

Instructors usually incorporate collaborative learning groups in teaching for various 
reasons, including skill development and increasing students’ understanding. 
According to Brame and Biel [12], instructors often use smaller groups to maximise 
the benefits of peer-to-peer learning. Collaborative learning groups are fundamental to 
instruction as they promote positive interdependence where an individual’s good 
performance contributes to the success of the entire group. Further, Curşeu, Schruijer 
and Fodor [21] believed that collaborative learning allowed student groups to develop 
shared learning through engagement in collective educational activities. 

Collaborative learning group sizes are critical to influencing student performance 
and improve achievement. Melero, Hernández-Leo, and Manatunga [44] found that 
the size of a group (4 versus 5) played a key role in students’ engagement and their 
activity performance. According to Kooloos et al. [37], students usually preferred 
learning in small groups of 5 students, and sessions that allowed for peer teaching to a 
large group of 15 students.  

Importantly, the teaching format is critical, as it creates a perception of higher 
learning gain and allows students to achieve their goals while encouraging active 
participation. When students have access to their preferred method of instruction, they 
show a higher ability to retain the knowledge gained. Small group sessions are also 
critical for online educational platforms. Therefore, group size plays a significant role 
in improving achievement, self-esteem, and providence of social support for students, 
which consequently contributes to better performance. Similarly, Sung et al. [57] 
found that group size using a mobile-computer supported collaborative learning 
(MCSCL) did not affect the performance of the group, as opposed to findings by a 
majority of researchers. However, the authors note the value of comment sections, 
mobile app products, discussion processes, unlimited distance, and real-time display, 
in enhancing student participation in terms of effectiveness and efficiency. Further, 
larger groups are critical, as they increase mutual feedback and diverse viewpoints 
critical to learning, motivation, and enhanced performance. 

Social support, according to Curşeu, Schruijer, and Fodor [21], creates a positive 
association between knowledge elaboration and minority dissent among groups. 
Particularly, social integration and the management of the complexity of groups are 
critical and it is easier in small groups, and they create favourable conditions for 
learning. Further, Curşeu, Schruijer and Fodor [21] found a positive relationship 
between collaborative learning with group cognitive complexity; however, the 
relationship reaches a plateau at five to six members, wherein negative results are then 
obtained. The findings are critical to informing instructors about the optimum size of 
a collaborative learning group that will capitalize on the student benefits. 

Khong, Liem and Klassen [35] maintain that small groups are effective 
instructional strategies because they enhance task accomplishment and performance. 
Further, findings from the study show that collective efficacy, and not self-efficacy 
was a more fundamental factor in the performance of a group. For this reason, while 
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small group sizes are critical to enhancing performance, they call for all students to 
participate extensively. Further, the ultimate results in student learning can be attained 
when groups are developed in such a way as to reduce heterogeneity as such aspects 
increase misunderstandings and ultimately reduce collaboration.  

In summary, collaborative group learning is fundamental to improving student 
performance in a classroom setting as opposed to individual learning efforts. While 
most studies advocate for smaller groups, as they are more effective, online platforms 
show the significance of incorporating larger groups. Overall, collaborative learning 
groups, of any size are more beneficial compared to individual efforts alone. 
However, the literature does not define the most appropriate number of students in 
either the small- or the large-sized groups. Therefore, the present study proposes the 
small group size to be from 3 to 4 members and the large group size to be from 7 to 8 
members. 

2.2 Project based learning 

Project-based learning is an educational tool used to engage students to develop 
skills and acquire knowledge. Chen and Yang [17] defined project-based learning as 
systematic methods of teaching and learning that give students opportunities to learn 
from the real world through presentations. Similarly, Biasutti and El-Deghaidy [9] 
provided that project-based learning was an educational technique to enhance learning 
through problem-solving activities. Project-based learning, as opposed to the 
traditional method of learning, enables learners to acquire knowledge through 
individual or group projects [5] [16] [49]. Ultimately, project-based learning ensures 
knowledge acquisition by fully engaging students in the construction of knowledge 
through interactions with peers and the environment. 

Project-based learning is based on the theory that problem-solving group activities 
improve the learning environment, knowledge attainment, and student performance. 
Project-based learning recognizes the importance of collaborative learning and, thus, 
requires the grouping of students. According to Paschalis [47], collaborative strategies 
in project-based learning motivate and make students active in the learning process. 
Further, collaborative instructional methods are based on the theory that it requires 
instructors to flexibly intervene and guide students to make the most out of their 
learning. 

Similarly, the project-based learning model has been determined to be effective in 
achieving cognitive, affective, and psychomotor learning outcomes [58]. Moreover, 
Baser, Ozden, and Karaarslan [8] find that collaborative project-based learning 
exposes students to practices that enhance collaborative and technological skills. 
Seman, Hausmann, and Bezerra [52] conducted an experiment on web-based learning 
that incorporated project-based learning strategies, and found that the approaches of 
knowledge acquisition are based on cooperation and ego. The humanization aspects 
form the basis of learning and are an important part of education for students. 
Therefore, project-based learning increases student engagement in problem-solving 
activities. The activities are essential gateways for acquiring knowledge through the 
application, as well as building skills.  
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Project-based learning is critical to learning as it allows the students to gain a 
deeper understanding of standards and concepts based on the activities engaged. In an 
experiment, Chen and Yang [17] found that project-based learning had between an 
average to a higher positive effect on the achievements of students compared to 
traditional teaching methods. Knowledge acquisition and group activities are essential 
to motivating students and inspiring commitment and ambition to attain higher levels 
of performances. According to Hugerat [29], project-based learning improved the 
climate in a classroom environment characterized by positive teacher-student 
relations, higher teacher supportiveness, enjoyableness, and improved relationships. 
Ultimately, the improved perception and learning environment contributes to positive 
student achievements and higher performances [19]. 

Even though there are significant benefits to using project-based learning 
techniques, there are also challenges with the implementation of the new curriculum 
[50]. Therefore, it is prudent to extensively involve teachers’ perception to identify 
the measures that will promote successful implementation and minimize possible 
negative impacts. Further, Iwamoto, Hargis, and Vuong [31] did a two-step 
experiment on psychology students and found that students in the experimental and 
control groups had negative attitudes towards project-based learning when initially 
introduced. However, the second experiment showed that self-disciplined students in 
the experimental group had higher academic performance. Therefore, strategies are 
needed to introduce students to project-based learning techniques. 

Group activities are critical in project-based learning. According to Splichal, 
Oshima, and Oshima [55], collaboration is a key practice to enhance success in 
learning in the twenty-first century. This, then, begs the question as to an ultimate 
group size that will ensure a positive outcome on student performance. According to 
Lin and Tsai [41] and Chen and Yang [17], the size of the group in project-based 
learning does not affect the outcome of learning. Contrary, Chou and Chang [18] 
found that a smaller group size comprised of four or fewer students improved 
satisfaction in design skill development for engineering students. Higher satisfaction 
was associated with high skill development, higher performances, and higher 
problem-solving abilities. 

2.3 Academic achievement 

There is some literature that examined the influence of students’ group size on their 
achievement. For instance, Enu et al. [25] conducted an investigation of the influence 
of group sizes of 3, 4 and 5 students on their achievements. The analysis of the data 
reported no significant differences between the different group sizes in terms of the 
students’ achievement. According to Akcaoglu and Lee [4], small groups in on online 
platforms showed significant results in improving social presence, which 
consequently leads to improved student achievement. Also, Manathunga and 
Hernández-Leo [43] stated that online platforms that incorporated massive interaction 
of students realised benefits in terms of improved student performances. Therefore, 
there are both real and perceived benefits of collaborative group learning that, in turn, 
contribute to positive student learning and improved achievements. 
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Regarding the subject of group size, much of the research suggested that a project-
based learning environment can improve students’ academic achievement [7] [10] 
[26] [34] [42] [54] [56]. For example, Bilgin et al. (2015) carried out a study that 
investigated the effect of project-based learning on students’ achievement and self-
efficacy beliefs in a science-teaching course in the Primary School Education 
Department of a State University in Turkey. The findings of this study revealed 
significant differences between the experimental and control groups in term of 
academic achievement in favour of the experimental group. A similar study was 
conducted by Mahasneh and Alwan [42] to examine the effect of project-based 
learning on the achievement and self-efficacy of student teachers at the Faculty of 
Educational Science at the Hashemite University of Jordan. They concluded that the 
experimental group a higher level of achievement than the control group. The 
researcher also found that project-based learning could improve student teachers’ 
classroom management, engagement, and efficacy.  

Summers and Dickinson [56] carried out a longitudinal study to explore the effect 
of project-based learning on high school social studies students’ academic 
achievement and college and career readiness. The participants of both the control and 
the experimental groups were from the same rural school district in the United States. 
The findings from the achievement assessment showed that the experimental group 
outperformed the control group in terms of academic achievement in social studies. 
On the other hand, there are some studies that disagree with the previous findings, and 
that believe project-based learning does not influence students’ achievement [6] [15] 
[27] [59]. 

The majority of the literature confirmed that project-based learning plays a crucial 
role in improving students’ achievement. It suggested, moreover, that group size had 
an effect on students’ achievement in favour of a small-sized group. Notably, the 
literature mostly has explored project-based learning and students’ group size 
separately. However, there is a lack of studies that examine the effect of both 
variables with regard to student’s learning outcomes, such as achievement, 
motivation, self-efficacy, and attitudes toward learning. This study will, therefore, 
cover some of this area of shortage. 

2.4 Product quality 

Product quality refers to the extent to which a product meets the design standards 
[30]. The literature shows that working in groups may enhance the quality of a 
product by reducing individual working load and time as well as sharing extensive 
focused feedback within the group [15] [18] [39]. This, as a result, leads to the 
assumption that having more feedback and points of view within a group may 
improve product quality. The literature does indicate that large group size can produce 
more mature and meaningful feedback [20] [23] [46] [48]. However, the literature 
does not clearly examine the effect of project-based learning group size on the quality 
of a product. The present study emphasizes this variable to a greater degree. 
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3 Research Questions and Hypotheses 

3.1 Questions 

1. Does collaborative group size (large versus small) in project-based learning 
environments have an impact on students’ academic achievement? 

2. Does collaborative group size (large versus small) in project-based learning 
environments have an impact on students’ product quality? 

3.2 Hypotheses 

Hypothesis One: There are significant differences between large collaborative 
group size and small collaborative group size in project-based learning environments 
in terms of impact on academic achievement at level (0.05) in favour of a small group 
size. 

Hypothesis Two: There are significant differences between large collaborative 
group size and small collaborative group size in project-based learning environments 
in terms of impact on product quality at level (0.05) in favour of a small group size. 

4 Methodology 

4.1 Study approach 

The present study employed the experimental approach to determine the impact of 
the collaborative group’s size (small versus large) in project-based learning 
environments on students’ academic achievement and product quality. 

4.2 Participant population 

The participants were 74 students enrolled in an undergraduate course, namely 
“Web Pages Design Tools,” in the College of Education at King Faisal University, 
Saudi Arabia. The students were randomly divided into large- and small-sized groups. 
There were 11 small-sized groups of 3 to 4 students each, and 5 large-sized groups of 
7 to 8 students each. 

4.3 Research design  

The researchers utilized the Analysis, Design, Development, Implementation and 
Evaluation model (ADDIE) by Branch [13].  

Analysis stage: The main objective of this study was to define the best 
collaborative group size (small versus large) as it applies to project-based learning 
environments to be used in designing web pages. Likewise, participants’ 
characteristics with regard to age, education, and needs were defined. The participants 
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were sixth-level students enrolled in the “Web Pages Design Tools” course at the 
Computer Teacher Program at King Faisal University, Saudi Arabia. The participants 
were unfamiliar with the educational content that was to be learned, but possessed the 
basic skills needed to work with computers, the Internet, and programming in general. 
The educational environment required the computers to be connected to the Internet 
and equipped with HTML language. 

Design stage: The study adopted a project-based learning strategy. The project’s 
main goal was to equip students with the skills needed to create a Curriculum Vita 
(CV), in the form of a webpage, using HTML. The behavioural objectives of the 
“Web Pages Design Tools” course were defined. An initial list of objectives was 
assessed by experts in the field of educational technology for approval. They found 
the list to be 96% valid and suggested some modifications. The final list of the 
objectives included the experts’ suggested modifications.  

Essential knowledge and skills areas to be learned through the project activities 
were identified. There were six primary skills of webpage design that students needed 
to learn as shown in Figure 1. 

Development stage:  In this stage, the learning content that was “Web Page 
Design Skills” was made available on the learning management system (Blackboard) 
to be taught during 14 weeks. Learning resources, including but not limited to 
presentations, links to websites, and links to YouTube videos, were made available to 
students via the Blackboard. The project’s main task, to design a CV on a web page 
using HTML, was created on a Blackboard page. A discussion forum was created for 
each group of the sample on Blackboard to facilitate online communication. LAN was 
put into operation in the computer labs. 

Implementation stage: A pilot study was conducted using 10 students who 
possessed the same demographic characteristics of the main study sample. The 
researchers ascertained that prior knowledge of the learning content was lacking. The 
sample was divided into one large group of six and one small group of four. The 
experiment was applied to verify the clarity of the project, as well as the validity and 
the reliability of the study’s instruments. The pilot study was also important to 
identify any barriers that might prohibit the conducting of the main experiment. 
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Fig. 1. Skills to be learned through the project’s activities 

Evaluation stage: This stage involved the formative evaluation of all of the 
previous stages, including the design and the implementation of the treatment. The 
feedback from the pilot study was considered and essential amendments were made to 
prepare the final form of the treatment. 

4.4 Data collection instruments 

Academic achievement test: A closed-ended test was prepared to measure 
students’ achievement of the skills related to the subject of Webpage design tools 
(shown in Figure 1). The test consisted of 30 multiple-choice questions scoring 1 
point per question. The total score on the test was 30 points. 

The validity of the achievement test was calculated by the review of a group of 
judges in the field of instructional technology. They provided feedback on its 
coverage of the educational goals, its relevance to the content, and the relevance and 
precision of the test items. The judges unanimously agreed to grant the test about 
92%. There were some recommendations on the wording of some items. The 
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amendments were made and the test became ready for the participants of the pilot 
experiment to enable the authors to calculate the statistical validity of the test. 

The reliability of the test was calculated by testing and retesting a pilot sample of 
10 students over a period of two weeks. The reliability coefficient was (0.82), an 
acceptable value for test reliability. The average response time for the test was 
calculated at 51 minutes. 

Product quality card: To assess the quality of the CV webpage design, a product 
evaluation card was created. The evaluation card had three main axis for a total of 21 
items to be assessed on a five-point Likert scale (Novice = 1; Emerging = 2; 
Developing = 3; Proficient = 4; Expert = 5). The card scores ranged from 21 to 105 
points. The total score of the card reflected the product quality. 

The validity of the product evaluation card was judged by a group of experts in the 
field of educational technology. The results revealed some recommendations of 
rephrasing of some of the items for more clarification. There was a good consensus of 
the card’s validity in general. Similar to the achievement test, the reliability of the 
product quality evaluation card was calculated from the data gathered from the pilot 
experiment, using Spearman’s coefficient. The score of 0.91 indicated a highly 
significant reliability. 

4.5 Procedure 

An introductory meeting was held with the participants to improve their 
responsibility and motivate them to satisfactorily accomplish the learning outcomes. 
They were introduced to the project’s main aim and behavioural objectives. The main 
task, i.e. designing a CV webpage using HTML, was explained. The participants were 
made aware of the webpage design skills that they needed to develop to successfully 
complete the project. 

As aforementioned, participants were divided into 11 small-sized groups of 3 to 4 
students each (7 groups of 3 and 4 groups of 4), and 5 large-sized groups of 7 to 8 
students each (3 groups of 7 and 2 groups of 8). 

The academic achievement pre-test was applied to both small and large groups to 
ensure their equivalence and to calculate their achievement scores. A discussion 
forum for each group was set up on Blackboard. The participants were also introduced 
to the available learning resources on Blackboard. 

Both small and large groups started to communicate via the discussion forums to 
define their sub-tasks and organize how they would accomplish them. Both 
researchers were available to help and scaffold the students when needed, and to 
facilitate any difficulties that they may face. 

The assessment, using the academic achievement post-test and the product quality 
card, were carried out once the experiment was completed. 

The main experiment took place over 14 weeks during the second term, from the 
6th of January until the 25th of April 2019. 

The data from both the achievement test and the product quality evaluation card 
was processed and statistically analysed to test the hypotheses, using independent 
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sample t-tests to examine the differences between the average scores of the two 
experimental groups (small versus large).  

5 Results and Discussion 

Statistical analysis software SPSS 22 was used for the analysis of the data. In order 
to identify the impact of the collaborative groups’ size on students’ achievement and 
product quality, independent sample t-tests were used. 

5.1 Homogeneity between experimental groups 

Table 1 shows the independent sample t-test for the research groups’ average 
scores and standard deviation of achievement pre-test. The data showed that there was 
no significant differences between small size group (M = 5.08; SD = 1.89) and large 
size group (M = 4.57; SD = 1.52) in the achievement pre-test (t = 1.29; p>0.05), thus 
the two groups were homogeneous before conducting the experiment. 

Table 1.  Independent t-test for the research groups on the achievement (pre-test) 

Group Size N Mean SD Df t Sig. 
Small 37 5.08 1.89 

72 1.29 .202 Large 37 4.57 1.52 

5.2 Academic achievement 

Table 2 shows the independent sample t-test for the research groups’ average 
scores and standard deviation of achievement post-test. The data showed that there 
were significant differences between small size group (M = 24.41; SD = 3.23) and 
large size group (M = 27.51; SD = 1.12) in the achievement post-test (p<0.05) in 
favour of the large group. Thus, the first hypothesis was rejected. 

Table 2.  Independent t-test for the research groups on the achievement (post-test) 

Group Size N Mean SD Df t Sig. 
Small 37 24.41 3.23 

72 5.51 .000 
Large 37 27.51 1.12 

5.3 Product quality 

Table 3 shows the independent sample t-test for the research groups’ average 
scores and standard deviation of product quality post-test. The data showed that there 
were significant differences between small size group (M = 82.86; SD = 8.46) and 
large size group (M = 90.89; SD = 10.39) in the product quality card post-test 
(p<0.05) in favour of the large size group. Thus, the second hypothesis was rejected. 
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Table 3.  Independent t-test for the research groups on the product quality 

Group Size N Mean SD Df t Sig. 
Small 37 82.86 8.46 

72 3.64 .001 Large 37 90.89 10.39 
 
Regarding the data shown Tables 1 and 2, it was revealed that both experimental 

groups did well in the achievement test, and their final products were good in general. 
This can confirm that the collaborative project-based learning environment was 
effective for the students, as stated by most of the literature [7] [8] [10] [26] [34] [42] 
[47] [54] [56] [58]. However, the result of the current study showed that the large size 
groups were more effective in terms of students’ achievement and product quality. 
This may be explained by that fact that the students are usually assigned to large 
groups whenever they work on projects. They are familiar with learning and 
interacting in project-based learning environments in large groups, which improve 
their engagement in their learning experiences and motivates them to accomplish 
project goals. This, as a result, improves their achievement and the quality of their 
product. The studies of Parks-Stamm, Zafonte, and Palenque [46]; El-Said and El-
Emam Rabea [23]; Paulus, Kohn, Arditti, and Korde [48]; and Coskun [20] support 
that working in large groups increases communication skills, participation, 
interaction, development of meaningful feedback among students of the group, and 
improves product quality.  

The results of this study disagreed with the majority of the reviewed literature that 
favoured small-sized groups to improve learning outcomes. However, the results are 
supported by social interdependence theory that advocates that the goal of each 
member in a group is only achievable when other members achieve their goals. The 
more students in the group, the more learners collaborate, engage, interact and put 
forth efforts in the project environment to achieve the project goal, which may lead to 
better learning outcomes. 

Despite that there is not much literature that supports the effect of large-sized 
group versus small-sized group on students’ academic outcomes, it has been found 
that most of the literature that examines the effect of group size on different variables 
did not consider the same exact number of members in each type of group (large or 
small) [3] [14] [20] [23] [37] [44]. In these studies, the number of students in the 
small groups ranged from 3 to 9. The number of students in the large-sized groups 
was 5 to 30. Other studies divided groups into small, medium, and large sizes, with a 
different number of members in each. This suggests that the best size for both small 
and large groups is still not yet clearly determined. 

6 Conclusion 

This study’s goal was to discover the best collaborative group size of students 
working in a project-based learning environment. The study compared large-sized 
groups of 7 to 8 students and small-sized groups of 3 to 4 students in terms of their 
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achievement and the quality of their final product. The results were significantly in 
favour of large-sized groups. 

The study is believed to contribute to the field by helping teachers to choose the 
most suitable collaborative group size when designing their teaching methods and 
goals in project-based learning environments.  

Deciding on the most appropriate group size appears to be related to many factors 
that support the success of the group size, such as the examined variables and the 
learning environment. Some studies that investigate students’ performance in 
discussion forums emphasized the importance of having groups of eight members or 
more. The large number here is assumed to enhance student interaction, motivate 
more participation, provide greater mutual feedback [46], and improve product quality 
[23]. On the other hand, small group size was favoured when studies examined critical 
thinking skills, student performance, language learning skills, and online discussion 
participation and skills [3] [14] [36] [53]. 

Therefore, the debate on the best group size in project-based learning has not been 
finalized yet and still needs further investigation. More studies that investigate the 
effect of group size with a fixed number of students are needed to determine the most 
appropriate number of members in each group size (small, medium, and large).  

This study also suggests further research on group size in project-based learning 
environments and other dependent variables, such as learning motivation, student 
attitude, and self-efficacy. Cooperative and collaborative group sizes strategies could 
also be compared to determine their impact on learning outcomes in project-based 
learning environments. The cognitive style of field-dependent or field-independent, 
for instance, may be examined to explore the impact of collaborative or cooperative 
group sizes on learners with different cognitive styles in project-based learning 
environments. 
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