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Abstract. The main purpose of this study is to improve students‟ understanding of Highest 

Common Factor (HCF) and Lowest Common Multiple (LCM). Several alternative teaching 

strategies were integrated in the Year 7 lessons involving 20 students from one secondary 

school in Brunei Darussalam. The categories identified in the teaching strategy were the 

application of group work, embedding real-life problems, using presentations and the 

traditional drilling practice method. An open-ended survey was disseminated to collate the 

students‟ feedback, and among the questions posed was in relation to the different types of 

lesson activities utilised within each of the teaching strategies. Although 55% of the students 

preferred the traditional drilling practice on the calculation of HCF and LCM, mainly due to 

the ease of the task as opposed to activities involving real-life problems, the findings also 

indicated that most students favour sharing their ideas in a healthy competition learning style 

between each other or between the groups. 

1. Introduction 

Learning Highest Common Factor (HCF) and Lowest Common Multiple (LCM) have several points 

of importance, such as calculating when two events will occur at the same time given different 

recurring periods, and to group two or more sets of items into their largest possible amount. One of the 

difficulties that students may have when solving real-life problems involving HCF and LCM, is the 

implication of grasping the key concepts and understanding the problem and the solution [1, 2]. The 

difficulties in understanding the concepts of LCM are based on the teaching practices at the formal 

level that are often regarded as procedural and manipulative [2]. Previous studies have reported that 

the meaning of HCF and LCM often confuses many students [2, 3]. To begin with, students need to 

have an understanding of the terms „a factor‟ and „a multiple‟. For example, 4 x 8 = 32, 4 and 8 are 

factors of 32, and 32 is a multiple of 4 and 8. According to the Year 7 mathematics textbook currently 

being used in Brunei, the students are instructed to solve HCF and LCM by using the prime 

factorisation method or the continuous division method [4]. Heng [4] defined the HCF as “the Highest 

Common Factor of two or more numbers is the largest common factor of these numbers” (p 8) while 

“a common factor for two or more numbers is a factor that is common to all numbers” (p 8). 

Meanwhile, the Lowest Common Multiple of two or more numbers is defined as “the smallest 

common multiple of these numbers” [4, p 9]. The LCM can be found by listing out the multiples of 

numbers and by choosing the smallest numbers among the common multiples. 

http://creativecommons.org/licenses/by/3.0
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1.1. Perspectives involving the teaching and learning of HCF and LCM 

In a previous study from Brunei, a number of students were asked to find the HCF of 12 and 24, and 

very few could obtain the solution answer of 12 through deduction, having realised that 12 is a factor 

of 24 [5]. Suffolk [5] added that a lot of schools did not even teach the basic meaning of HCF and 

LCM. When the question “What is the highest common factor of 12 and 16?” was posed to the 

students, the teachers themselves deemed the question unreasonable as they only taught the students 

how to solve it and not what it meant. Suffolk [5] concluded that this method of doing without 

thinking could have severe consequences towards the students‟ learning capabilities, not just within 

the topic of HCF and LCM, but towards learning other topics in mathematics as well. In fact, there is a 

shortcut when calculating HCF and LCM with the use of either continuous division or factor tree of 

prime factorisation method, which is by using a larger divisor, instead of using prime number as the 

divisor, for the two or more numbers [5]. However, he expressed that students were using the shortcut 

method without prior learning to the reason why the lowest prime factor needed to be used first as the 

divisor for the numbers. He also argued that while students appeared to know how to use these 

methods of prime, there was no afterthought towards the answer or any discussions regarding it, and it 

was unclear whether the students really understood the concept that underlies the operation. 

In a different study involving 248 students from Pakistan, Mohyuddin and Khalil [3] identified 

potential misconceptions experienced by the primary school students in the learning of mathematics 

involving HCF and LCM. One of the questions posed was to calculate the LCM of 12 and 18. They 

found that one-third (77 students) answered correctly (the answer is 36), and almost two-thirds 

responded using the HCF method, which indicated that the students might be confused between HCF 

and LCM. Furthermore, they found that 42 students thought that the number 18 was the LCM while 

the rest could not answer the question. These results suggest that the concept of HCF and LCM has yet 

to be fully understood [3]. The other question that they gave was about real-life problem question that 

is, “A class was divided into two groups of children. In one group there were 16 children whereas 12 

were in the other group. Minimum how many apples are needed so that if divided in the first or the 

second group, the apples are divided completely?” [3, p 142]. This question required the students to 

apply their understanding of LCM. The results obtained were 33% of the students gave the correct 

answer, while 32% picked the answer that would have been the answer to the HCF method, and the 

rest were unable to answer this question. Statistically, disregarding the students who did not provide 

an answer, there was a 50-50 distribution of students using methods to solve either using HCF or 

LCM. This suggests that when attempting a question, the students were only able to relate the question 

to HCF or LCM if the problem question was stated clearly, as portrayed in the first question. However, 

when faced with a worded problem without clearly stating the use of HCF or LCM, the students had 

an inability to relate the question to the term LCM due to a lack of understanding [3]. 

1.2. The strategies used in teaching 

Real-life applications are essential to help students acquire logical thinking and to show them the 

relevance of mathematical concepts throughout their learning [6]. In addition to the explanations, 

along with the aid of diagrams, pictures or graphs may help provide the students with clear conceptual 

understanding. A significant increase in students‟ understanding and achievements could occur with 

the application of real-life examples in problem solving [7-9]. Allowing students to portray their own 

ideas on real-life application may help enhance their understanding and level of interest on the subject 

[7]. Meanwhile, Triyani et al. [2] used the story telling approach of the Legend Putri Dayang Merindu 

(LPDM) as their teaching strategy. They identified the LPDM‟s role in facilitating students‟ capacity 

to improve conceptual understanding in LCM by solving situational problems based on the LPDM and 

eventually moving to formal solution of LCM. Accordingly, previous studies have shown positive 

effects by using story telling in order to achieve meaningful and enjoyable experiences in the learning 

of mathematics [2, 10-12]. 

Khatoon and Akhter [13] designed a teaching strategy using innovative collaboration along with 

group learning to aid the learning of slow learners. The results suggested that through the use of this 
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teaching strategy, there was significant improvement in the performances of slow learners when 

comparisons were made of their midterm and final term results. In addition, the students in their study 

showed increased involvement when given the opportunity to work with their peers. Having students 

working in groups allows students to initiate discussions, deepen their interactions with the subject and 

develop critical thought processes [13-15]. Johnsen [16] examined the effects of group work on 

students when establishing mathematical understanding and achievements. The study involved 13 

students subdivided into two groups. One group applied the teacher-based learning while the other 

group centred on student-based learning. The overall results were that the students improved relations 

between themselves and worked better as a group rather than individually. Johnsen [16] concluded 

that the group performed much better if they worked collectively for a longer period of time.  

Having students to give presentations of their work has proven to be significant as it enhances their 

communication and public speaking skills [17-19]. Sharing mathematical ideas through presentations, 

and the application of grouped or paired work provides students the opportunity to discuss and share 

ideas with one another, to improve on their task, and to provide and receive constructive criticisms on 

the existing ideas [19]. Consequently, partaking in discussions with the entire class also promotes the 

opportunities to listen and challenge other peers‟ ideas [19]. 

2. Methodology 

The main purpose of this study is to improve students‟ understanding of HCF and LCM. It also aims 

to investigate the effects of using HCF and LCM questions based on real-life situations to further 

facilitate the students‟ understanding of the topic. Integration of real-life situations into the prospect of 

HCF and LCM may allow the students to relate to the question on a personal level, instead of 

undergoing a step-by-step process of solving the equations. This present study involves teaching HCF 

and LCM by implementing several alternative teaching strategies through a series of intervention 

lessons using an action research framework. 

2.1. Participants and intervention design 

The participants in this present study consisted of 20 students (5 males and 15 females) from a Year 7 

class in one of the secondary schools in the Brunei-Muara District. All the relevant permissions from 

the school, teachers, parents and the students were obtained before initialising this study. The first 

author took on the role as the teacher and conducted a total of five lessons during the course of the 

intervention. Each lesson lasted about 50 minutes and the lessons consisted of revision extensions, 

drilling practices, learning activities, pair work, group work, problem-based learning and 

presentations. Descriptions of each of the intervention lessons are described as follows. 

The first lesson of the intervention focused upon the methods and calculation to solve HCF and 

LCM. The students were provided with a list of direct calculations of the HCF and LCM problems, 

and they were initially instructed to work out the solutions on their own. Subsequently, the students 

were paired to let them check each other‟s answers while having discussions between them. Finally, 

the solutions were discussed together on the whiteboard with the opportunity for other students in the 

class to ask questions. The type of work involved is pair work and the activities involved recalling the 

definitions of, and the drilling practice on the calculations of HCF and LCM. Figure 1(a) represents 

the exercise questions and Figure 1(b) shows a sample of a student‟s work in the first lesson.  
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(a) (b) 

Figure 1. Samples of questions and a student‟s work from Lesson 1 

The second lesson integrated the application of real-life problems in HCF and LCM. The students 

were also taught to identify hints within the worded problems so as to assess the nature of the question 

on whether it was HCF or LCM. The students were provided with a few practice questions (Figure 

2(a)) to understand more on the topic with the help of teaching aids, such as accurate measurements of 

paper mats and number of sweets to help them visualise the problem and practically experience the 

problem. The students were given the chance to try solving the questions by working in groups. Figure 

2(b) represents a sample of a student‟s work in the second lesson. 

 

  
(a) (b) 

Figure 2. Samples of questions and a student‟s work from Lesson 2 

In the third lesson, the students continued solving the questions from the previous lesson (shown in 

Figures 3(a) and 3(b)). Additionally, each group had to discuss and create a question relating to real-

life application of HCF and LCM for the other groups to answer in the following lesson.  
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(a) (b) 

Figure 3. Samples a student‟s work from Lesson 3 

The fourth lesson involved distributing the questions created from the third lesson to the other 

groups other than their own. The students were allocated time to discuss and answer the question. 

Each group had to prepare their responses on a blank piece of A3 sized paper in order to present them 

in the next lesson. Selected samples of the group work are provided in Figures 4(a) and (b). 

 

 

 

 

 

 

(a) (b) 

Figure 4. Selected samples of the group work from Lesson 4 

In the final lesson, each of the 6 groups presented their work with the solutions explained by one of 

their nominated group members (refer to sampled works in Figure 4). Each group that presented were 

also enquired if the correct methods were used to solve the problems given to them. They also had the 

opportunity to check with the respective creators of the questions for verification of the worked 

solutions. This activity allowed all the students to gain and share ideas within the allocated discussion 

time. The final task given to the class was a question that involved problem-based learning on solving 

real-life problems using HCF and LCM. This question required higher-order thinking skills in order to 
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solve it. Once the group task was completed, discussions were done together with the teacher‟s 

guidance. Displayed in Figures 5(a) and (b) are the selected samples of the group work from Lesson 5. 

 

  
(a) (b) 

Figure 5. Selected samples of the group work from Lesson 5 

2.2. Data collection and analysis 
An open-ended survey was distributed to gather the students‟ feedback. The survey assessed the 

students‟ attitudes towards the intervention and their level of understanding to real-life problems in 

HCF and LCM. The students were given 30 minutes to complete the survey. The collected data were 

analysed quantitatively and qualitatively through the students‟ responses from the survey. 

Consequently, the results reported in this paper will only focus on the selected questions presented in 

the survey that were, firstly, related to the different categories of lesson activities employed within 

each of the teaching strategies during the intervention lessons; secondly, recalling the keywords for 

HCF and LCM; and thirdly, extracting suggestions for improvements in solving real-life problems 

involving HCF and LCM. 

3. Results 
First to be presented here are the students‟ feedbacks regarding the five lesson activities summarised 

in Table 1. For this survey question, the students were required to rate from 1 (the most favourite) to 5 

(the least favourite) from the series of lesson activities and also to state the reasoning for their choices. 

The results of the students‟ rating for each of the five activities are shown in Figure 5. 

 

Table 1. The summarised lesson activities in the five lessons 

Lesson Lesson Activity 

1 A – Practice on calculation of HCF and LCM 

2 B – Real-life problems (paper mats and sweets) 

3 C – Design a question and answer other group‟s question 

4 D – Draw, present and show your work to the class 

5 E – Solving problem-based learning question 
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Figure 6. The students‟ rating for the five activities 

 

The first activity (Activity A) from the first intervention lesson consisted of a calculation exercise on 

finding the HCF and LCM. As indicated in Figure 6, in total, 11 students (55%) chose this activity as their 

most favourite activity. From the reasons given, there were 6 students who stated that this activity was „easy‟ 

and they were able to solve the problems without support from the teacher. Furthermore, they claimed that the 

questions given were understandable. The students who were not in favour of this activity were mainly 

confused between HCF and LCM. 

The second activity (Activity B) involved practice on solving real-life problems with HCF and LCM. This 

activity posed quite a challenge on the students and it was clearly shown by their reactions to this lesson. 

Based on the students‟ responses, 2 students claimed that the activity was easy while 5 students had 

difficulties during this activity, 4 students had trouble understanding and 3 students were confused. One 

possibility of this occurrence may be due to the lack of exposure for these students to real-life situations 

involving HCF and LCM. Hence, this kind of activity, especially the questions given were new to them. 

Nevertheless, Students #15 and #17 enjoyed the activity as they stated that the activity was fun and easy. In 

addition, Student #15 stated that she could learn more skills, which meant that she had acquired new 

knowledge and new solving strategies during the intervention. 

Activity C involved expressing their planning and creativity to produce their own question on HCF and 

LCM, with respect to real life situations in a group work setting, and subsequently, using this knowledge to 

solve other group‟s created question. For this activity, half of the class responded with positive feedback 

where they enjoyed creating the question and also answering other group‟s question. The same group of 

students also felt that the questions were easy. Student #4 expressed confidence in his individual capabilities 

and Student #15 believed that she could improve greatly in this topic. Similar to previous activities, there were 

still some students who had difficulties understanding and were confused regarding this topic. 

The fourth activity (Activity D) also involved their creativity to re-image the received question from other 

groups and their solved answer on an A3 size poster for their presentation to the class. There were 13 students 

(65%) who gave favourable feedback, claiming that the activity was exciting, easy, interesting and increased 

their confidence. Student #8 thought that the purpose in conducting this particular activity was to show that 

they were able to solve the real-life problems. Meanwhile, Student #9 expressed that the reason they did the 

activity was so that they could share their knowledge, strategies and ideas to the class especially to those who 

lacked understanding in this topic. In contrast, there were only 2 students who claimed that this activity was 

difficult to understand and 1 student did not understand at all. There may be several reasons as to why this 

student did not understand, such as lacking of understanding towards the purpose of this activity, and another 

may be from stage fright in standing in front of the class and present a possible incorrect answer. Otherwise 
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this specific topic may be too advanced for the student at that time. It may also be due to lack of planning and 

creativity in answering and creating the questions. 

The final activity (Activity E) of the intervention lesson involved solving the problem-based learning 

question. This activity was administered to promote higher-order-thinking. According to Figure 6, more than 

half the class (75%) rated this activity as their least favourite among the five activities. During the lesson, the 

teacher gave additional support in order to guide the students to the correct solution. Even though 11 students 

found this question difficult and they required additional time to grasp the question, yet some of the remaining 

students found this activity to be fun and easy. 

In a subsequent question of the survey, the students were asked to recall the keywords that were related to 

both HCF and LCM. Almost all the students were correct and this showed that the students were able to 

recollect the keywords within the real-life worded problems. These could be attributed to the effectiveness of 

the intervention lessons, which enabled the students to not only gain some knowledge but to also understand 

and recall upon newly acquired knowledge. One student however wrote the term „maximum‟ under the LCM 

part highlighting the confusion trends that were previously observed, or the student might have forgotten the 

term „minimum‟ since she understood that the LCM involved the term „smallest‟. Another possible reason 

might be that the student did not fully understand the topic [20, 21] especially involving the real-life word 

problems. Despite that, the student was able to answer perfectly the keywords under HCF. 

From the survey, the students were then asked to make suggestions on how to improve their solving 

capabilities with respect to real-life problems involving HCF and LCM. From the collated comments, there 

were some suggestions to improve the lessons by having frequent discussions. There are benefits from having 

frequent discussions in class such that the students could share more of their ideas and the teacher could 

provide better guidance to the students [17-19, 22]. There is also a possibility that more discussions could 

boost the students‟ performances when they solve real-life problems [8, 9, 17-19, 22-25], especially involving 

HCF and LCM. 

4. Conclusions 
Conducting the intervention lessons incited the students to strengthen their prior knowledge on HCF and 

LCM through discovering and experiencing real-life situation examples. These results were also supported by 

the procured survey questions in which the findings suggested that the students had difficulties in 

understanding the questions initially but after the intervention lessons, some students found the real-life 

problem questions were easy to solve. However, there were still a few students who needed more time to 

grasp the knowledge. Furthermore, some students also found the intervention lessons with the addition of 

activities to be enjoyable, fun and exciting in comparison to a normal class routine. Sufficient lesson plan 

preparation by the teacher was essential in providing suitable working exercises for the students. In addition to 

these exercises, the students were able to experience practical exercises during the intervention lessons and 

real-life problems in HCF and LCM. Referring back to Figure 6, more than half of the sampled students chose 

the first lesson with Activity A as their most and second most favourite lesson. This finding suggests that their 

preference in choosing the traditional drilling practice on the calculation of HCF and LCM, rather than 

choosing the activities involving real-life problems, was mainly due to the ease of completing the task 

activity. Importantly, the findings also indicated that most students favoured the group work approach because 

they were able to eventually share their ideas to the class with healthy competition learning style between 

each other or between groups. Grouped discussions helped the students to pose different strategies and 

applying group work helped them to plan and decide the best approach to solve the real-life problems. With 

the teacher‟s guidance, the students associated their strategies with their prior knowledge and understanding. 

Thus, these actions facilitated the students to be more aware of their real-life surrounding which they might 

relate the problem to HCF and LCM, and foster their metacognitive process to think creatively. 

References 

[1] Kolitsch S and Kolitsch L 2011 Greatest common factors and least common multiples with venn 

diagrams Louisiana Association of Teachers of Mathematics Journal 5 1–7 

[2] Triyani S, Indra Putri R I and Darmawijoyo 2012 Supporting student‟s ability in understanding least 



9

1234567890

AD INTERCOMME IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 943 (2017) 012041  doi :10.1088/1742-6596/943/1/012041

 

 

 

 

 

 

common multiple (LCM) concept using storytelling Journal on Mathematics Education 3 151–64 

[3] Mohyuddin R G and Khalil U 2016 Misconceptions of students in learning mathematics at primary 

level Bulletin of Education and Research 38 133–62 

[4] Heng H H 2013 SPN21 Mathematics Year 7 (Singapore: Marshall Cavdish Education) 

[5] Suffolk J 2007 Making the teaching of mathematics more effective Proceedings of the Redesigning 

Pedagogy: Culture, Knowledge and Understanding Conference Singapore 

[6] Khalid M 2006 Mathematical thinking in Brunei curriculum: Implementation issues and challenges 

Progress Report for Collaborative Studies on Innovations for Teaching and Learning Mathematics 

in Different Cultures (II) - Lesson Study Focusing on Mathematical Thinking (Japan: University of 

Tsukuba) 

[7] Bomar M 2009 Real life problem solving in eighth grade mathematics Action Research Projects 

(Nebraska: Math in the Middle Institute Partnership) 

[8] Chong M S F and Shahrill M 2016 The use of an emerging framework to explore students‟ cognitive 

competency Indian Journal of Science and Technology 9 78812 

[9] Abdullah N, Shahrill M, Tan A, Chong M S F, Suhaili A S and Adnan N In-Press The common 

problem solving strategies used by junior high school students in solving non-routine problems 

Advanced Science Letters 23 

[10] Gradanidis G and Hoogland H 2002 Mathematics as Story (Ontario: University of Western Ontario) 

[11] Goral M B and Gnadinger C M 2006 Using storytelling to teach mathematics concepts  Australian 

Primary Mathematics Classroom 11 4–8 

[12] Price R R and Lennon C 2009 Using Children’s Literature to Teach Mathematics (North Carolina: 

Quantile) 

[13] Khatoon S and Akhter M 2010 An innovative collaborative group learning strategy for improving 

learning achievement of slow learners Journal of Research and Reflections in Education 4 142–60 

[14] Arends I R 2000 Learning to Teach (London: McGraw-Hill Companies) 

[15] Totten S, Sills T, Digby A and Russ P 1991 Cooperative Learning: A Guide to Research (New York: 

Garland) 

[16] Johnsen S 2009 Improving achievement and attitude through cooperative learning in math class Action 

Research Projects (Nebraska: Math in the Middle Institute Partnership) 

[17] Alshare K and Hindi N M 2004 The importance of presentation skills in the classroom: Students and 

instructors perspectives Journal of Computing Sciences in Colleges 19 6–15 

[18] Nor H N H M and Shahrill M 2014 Incorporating the use of poster and oral presentations as an 

alternative assessment in the teaching of secondary mathematics Proceedings of the 2
nd

 

International Conference on Social Sciences Research (Kota Kinabalu: ICSSR) pp 369–78 

[19] Protheroe N 2007 What does good math instruction look like? Principal 87 51–54 

[20] Alam S K S 2009 Identifying and sequencing of the elementary minor concepts of the highest common 

factor (H.C.F.) and the lowest common multiple (L.C.M.) of numbers Journal of the Korea Society 

of Mathematical Education Series D: Research in Mathematical Education 13 49–61 

[21] Alam S K S 2016 Mistakes in H.C.F. and L.C.M. of algebraic expression 7 44–48 

[22] Manjanai S N N P and Shahrill M 2016 Introducing the flipped classroom strategy in the learning of 

year nine factorization International Journal of Interdisciplinary Educational Studies 11 35–55 

[23] Tanujaya B, Prahmana R C I, and Mumu J 2017 Mathematics instruction, problems, challenges, and 

opportunities: A case study in Manokwari regency, Indonesia World Transactions on Engineering 

and Technology Education 15 287 

[24] Prahmana R C I, Kusumah Y S and Darhim 2017 Didactic trajectory of research in mathematics 

education using research-based learning J. Phys.: Conf. Ser. 893 012001 

[25] Wahyu K, Amin S M and Lukito A 2017 Motivation cards to support students‟ understanding on 

fraction divisions International Journal on Emerging Mathematics Education 1 99 

 


