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Abstract: - This research seeks to explore the relationship between innovative teaching practices and the 

conceptual understanding of science in elementary school. The study's nature and focus are on determining how 

employing creative teaching methods affects students' conceptual understanding of science. It aims at providing 

educators with important information for developing effective strategies to ensure that every student is receiving 

the needed resources to be able to achieve better and not lose interest in science subjects.  

A qualitative study has been conducted, including obtaining information from interviews and focus 

groups, to continue our analysis. The chosen research technique employs a logical method and is interpretivist 

in nature. In the meantime, judgmental sampling procedures were developed for selecting certain experts for the 

interviews, and the cross-sectional time ranges were easily picked. Results validated the existence of a link 

between the use of innovative teaching practices and the conceptual understanding of science. Through studying 

the relationship at hand, this link exhibited a noticeable positive relationship between innovative teaching 

practices and the level of student’s conceptual understanding of science in elementary school. The results 

showed that teachers who use non-traditional teaching tools such as audiovisuals presentations, videos, 

translation application and others help their students better understand science concepts. 

 

Index Terms: - Conceptual understanding of science, Foreign Language, Innovative teaching practices, 

Lebanon. 

  

I. INTRODUCTION 
  Located on the eastern shore of the Mediterranean Sea, Lebanon is renowned for the diversity of its 

population and tolerance toward various cultures. It is a nation with several used languages, and has Arabic as 

its official language. Unofficial reports state that by the time they are adults, the majority of Lebanese people 

have learned to speak either English or French, or even both [5]. Mainly, the French and the British educational 

systems have had a major influence on the Lebanese educational system. As a result, not all of Lebanon's 

educational institutions adhere to or rely on the same criteria [3]. 

A. Aims and objectives 

This research aims to determine how using innovative teaching practices such as audiovisual presentations, 

videos and translational tools will improve the students’ conceptual understanding of science. It intended to do 

so through the use of mono-qualitative research method. This is due to the fact that the study required 

interviewing educators and conducting open discussions with students about how the use of modern techniques 

can be effectively implemented to enhance the comprehension level of science. 

While there are many suggestions in the literature on how to improve the conceptual understanding of science 

of students at the elementary level, the selected teachers and students have given detailed and diverse opinions 

on this issue. In particular, the study did pinpoint the strengths and weaknesses of the current curricula and how 

they can be improved. Meanwhile, in terms of scope, this paper sets to assess the current situation in applying 

modern techniques and innovative teaching practices to learning science, and to see the extent of the willingness 

of the Lebanese educators in doing this.  
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B. Research problem 

While the research problem covered issues about education and innovative teaching practices, the rationale of 

the study or reasons to carry it out is to propose a solution to a pressing issue. While this could be part of the 

rationale, it is better to label the problem, which the actual study wishes to resolve, and then discuss reasons 

why to resolve it. Therefore, by discussing the problem statement the authors seek to identify the best ways in 

doing so.  

In terms of adverse impacts, visual representations have an important role in the learning and teaching of 

science by grabbing the attention of the students and keeping them motivated [8]. On the other hand, these 

representations help the students acquire knowledge not only from the text book but also from graphics and 

others. However, anticipated results did indicate a positive relationship between innovative teaching practices 

and conceptual understanding of science. Lebanese schools should be aware of this; the results might offer the 

teachers, and school principals, tips on how to enhance teaching science in a second language.   

Since our study’s aim was to identify the best teaching practices that instructors in schools should follow to 

increase the students’ conceptual understanding of science, the researchers conducted a mono-qualitative study 

to best answer this question. 

C. Research questions  

While the study seeks to undergo action research, the current paper will be using interpretivist methods, and 

therefore will only seek to answer the research question(s). While being qualitative, hypotheses therefore will 

not be needed. Yet, postulates (if needed, and designed after the research ends) will be shown in the 

recommendation section. 

The objective of this paper is rephrased as follows: How do teachers satisfy both their commitment to develop 

appropriate and innovated teaching practices for students to better understand science. The research question to 

be answered is: what is the relationship between innovative teaching practices and the conceptual understanding 

of science? 

D. Study Context 

This research work took place in four public and private Lebanese schools located in Beirut northern suburbs.  

It focused on what schools are doing to improve the level of the students’ conceptual understanding of science, 

especially when science is taught in a language different than the students’ main spoken language. 

As literature found out, and while it is common practice that “students must be exposed to a language 

different than their main spoken language when learning science concepts and facts”, they need to be more 

motivated and less tense about it, stressing that using visual presentations will enhance their comprehension 

level of science [8]. This point will help in discussing the question about the relationship between innovative 

teaching practices and conceptual understanding of science, while some experts believe the link exists and needs 

further investigation [8]. 

II. Literature review 
In this section, the innovative teaching practices and conceptual understanding of science are discussed 

independently forming the theoretical framework of the study. Some of the gaps listed above will call for a more 

detailed explanation of the connections between the innovative teaching practices and the conceptual 

understanding of science, through curricula [16]. For this reason, innovative teaching practices is our 

independent variable (IV), while students’ conceptual understanding of science is our dependent variable (DV). 

E. Students’ conceptual understanding of science 

Conceptual understanding entails the growth of a profound and related grasp of fundamental concepts and 

principles in a certain subject area [24]. It includes drawing links between many concepts and using these ideas 

to address challenging issues. Conceptual understanding is the capacity to think critically, evaluate knowledge, 

and draw connections between various bits of information. It goes beyond simple memorizing. It is frequently 

seen as a primary objective of education since it enables people to use their knowledge in practical settings and 

to keep learning and growing throughout their lives [24]. 

Moreover, conceptual understanding can be defined as the ability to comprehend the underlying concepts of a 

particular subject or topic. Conceptual understanding involves making connections between new information 

and prior knowledge and being able to apply this knowledge to solve problems and make predictions [7]. 

Furthermore, the conceptual understanding of science involves a deep understanding of the underlying 

concepts and principles of science. It goes beyond memorization of scientific facts and involves understanding 

the relationships between different scientific concepts and how they apply to real-world situations [24]. 
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There are several challenges associated with developing conceptual understanding in science, including the 

complexity of scientific concepts, the need for students to be able to apply these concepts to real-world 

situations, and the role of language in science education [13]. Additionally, research has shown that many 

students struggle with developing conceptual understanding in science, particularly in areas such as physics and 

chemistry [23]. 

Research has shown that the language of instruction can have a significant impact on students' conceptual 

understanding of science. When science is taught in a language that is different from the student’s primary 

language, it can create additional challenges for students, particularly with regard to language comprehension. In 

some cases, this can lead to lower levels of conceptual understanding and academic achievement in science [15]. 

In summary, conceptual understanding is an important aspect of science education, and developing this 

understanding can be challenging. The language of instruction can also have a significant impact on a student’s 

ability to develop a conceptual understanding of science, highlighting the need for further research in this area 

[24]. 

F. Academic Achievement of Students 

Academic achievement is a term used to describe a person's level of academic success in a particular topic or 

overall academic performance [1]. Exams, coursework, research papers, projects, and other evaluations that 

quantify the knowledge, abilities, and competencies students have acquired in a particular subject or educational 

program are often used to measure it [18]. Amrai et al. (2011) referred in their study to academic achievement as 

the attainment of academic degrees, certificates, or other academic credentials that signify the successful 

completion of a course of study [1]. On another hand, academic achievement refers to the level of 

accomplishment of learning outcomes that a student attains in school" [31]. 

Many factors play a major role in the academic achievement of students and have either a positive effect or a 

negative effect. Singh (2011) examined in his study of “Achievement Motivation in Relation to Academic 

Achievement of Students” the relationship between achievement motivation and the academic performance of 

students [28]. Motivation was defined as goal-oriented behavior and viewed as a function of value and 

expectations of success. The success was linked to different types of goals, including learning goals, 

performance goals, task goals, and mastery goals, and the role of beliefs in expectations of success was 

emphasized. The motivation was categorized as intrinsic or extrinsic. The study indicated that individuals who 

are intrinsically motivated to learn, do so for the pleasure of learning, while those who are extrinsically 

motivated are motivated to learn for external rewards. The study revealed that students with high academic 

motivation are more likely to have higher levels of academic achievement and lower dropout rates. Therefore, 

the study suggests that motivation should be encouraged due to the benefits it offers [28]. 

Also, a study by Amrai et al. (2011) found a relationship between motivation and academic achievement, 

which is consistent with previous research. Students with high interest in tasks tend to have more academic 

achievement because they use more cognitive and monitoring strategies. The competitiveness component 

showed a high correlation with the total average [1]. 

Moreover, in another study, Hakimi et al. (2011), It was found that personality traits accounted for 48% of the 

variance in academic achievement. Conscientiousness was the most reliable predictor of academic performance, 

explaining 39% of the variance. Extroversion had a negative relationship with academic achievement, 

accounting for 6.8% of the variance. Neuroticism also had a negative relationship with academic achievement, 

accounting for 2.4% of the variance [18]. 

Nonetheless, teaching educational subjects in a foreign language has been identified as a major contributing 

factor to the lower scores. El Takech & Sinno (2020) found that many students who learn science in their non-

native language achieve less than those who learn in their native language [14]. Whereas Diab (2000) stated that 

in Lebanon, religion plays a major role in learning English because, for some religions, Arabic is sacred, and 

therefore students consider English as inferior which affects their learning process [12]. 

G. Cognitive Development in Early Childhood 

Early childhood cognitive development refers to the steady and gradual changes that take place in a child's 

brain functions and capacities for understanding, learning, remembering, reasoning, and logical thought 

throughout the first few years of life [25]. The basis for eventual scholastic success and success in life is laid by 

this development, which encompasses the growth and improvement of a variety of cognitive abilities, including 

attention, perception, memory, language, problem-solving, and critical thinking. Social interactions, play, and 

exposure to a range of stimuli and experiences are just a few examples of the experiential variables that form it 

in addition to genetic, environmental, and environmental influences [20]. 

In his most famous contribution to developmental learning, the cognitive development hypothesis, the well- 
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known Swiss scientist Jean Piaget contends that children actively create their knowledge of the world by their 

experiences and that their cognitive development takes place over the course of several phases [25]. 

According to Fleming, Piaget’s theory stated that all children pass through four stages of mental 

development: a sensorimotor stage, a preoperational stage, a concrete operational stage, and a formal operational 

stage. Piaget believed that children demonstrate new intellectual abilities and an increasingly complex 

understanding of the world depending on each level of cognitive development [6]. Not only natural sciences 

grabbed Piaget’s attention, but also the learning of a language for he said: “learn the language as directly as 

possible, to master it; then reflect on it to extract grammar” (as quoted by Fleming). Linking Piaget’s theory to 

the current study, it is important that children learn a second language in early childhood and master it to be able 

to reflect it on other subjects [6]. 

Early infancy is a crucial time for cognitive development, and language acquisition is a key factor in 

determining how a kid perceives the world [4]. According to Barman (2014), Piaget believed that each of the 

four phases of cognitive development, is defined by unique cognitive capacities [4]. 

Sensorimotor stage (birth to 2 years): Infants and young children learn about the world via their sensations and 

actions throughout the sensorimotor period, which lasts from birth to two years of age. They start to employ 

symbols to represent things and events as well as acquire object permanence. 

Preoperational stage: Children in the preoperational period (2 to 7 years old) begin to acquire language and 

symbolic reasoning. They start to think about the world using mental models, but their thinking is still 

egocentric, and they struggle to comprehend other people's viewpoints. Concrete operational stage (7 to 11 

years): During this stage, children can reason logically in concrete terms and start to comprehend conservation 

(the idea that a quantity doesn't change even while its appearance does). 

Formal operational stage (11 years and older): During this stage, people may use hypothetical thinking and 

abstract reasoning. 

Piaget held the view that language and mind are inextricably linked in terms of the relationship between 

learning a language and comprehending academic disciplines like science. Children must be able to use 

language to express and convey their thoughts about difficult topics, such as those in science, in order to grasp 

those concepts. Children are able to think more sophisticatedly about scientific topics as their language skills 

advance, and they can also explain such concepts to others. Because it gives students the tools to interact with 

and comprehend complex scientific concepts, the language of instruction has a significant impact on how well 

students perform academically in science [20]. 

Noam Chomsky is another philosopher who has written on the subject of language learning. The idea of 

Universal Grammar, which Chomsky, a prominent linguist, devised, contends that language learning is intrinsic 

in humans and that language acquisition is innate [4]. Children are born with a language acquisition device 

(LAD), according to Chomsky's hypothesis, which enables them to pick up the grammar of any language they 

are exposed to [4]. Also, Barman (2014) stated that Chomsky's theory contends that there are universal 

principles underlying all languages, and the LAD enables kids to pick up on these principles naturally and 

unconsciously. To put it another way, children are naturally able to learn language by exposure to their 

surroundings rather than needing to have it expressly taught to them. 

In accordance with Chomsky's view, learning a language involves both creativity and memory rather than 

only memorization or repetition. Children may construct fresh phrases that they have never heard before, 

indicating that they are not only copying what they hear but rather employing the principles they have learned to 

construct new expressions [27]. 

Overall, Chomsky's theory of Universal Grammar suggests that language acquisition is innate and that 

humans have a unique ability to learn a language that is not found in other animals. In terms of language 

acquisition, Noam Chomsky's theory of universal grammar suggests that humans have an innate ability to learn 

language, and that language acquisition is not solely dependent on environmental factors [17].  

On the other hand, a study by Tamis-LeMonda, Kuchirko, and Song (2014) found that early exposure to 

science concepts can facilitate cognitive development in young children. The study found that children who 

were exposed to scientific language and concepts at a young age showed better cognitive development than 

children who were not [29], [30]. 

In the same study, the researchers investigated the role of the parents in promoting their infant’s language 

development. The researchers stated that when parents respond sensitively and contingently to their infants' 

vocalizations and gestures, they provide a rich language-learning environment that supports the child's 

acquisition of language [29], [30]. 

Another theory that tackled cognitive development and language acquisition is Lev Vygotsky's theory of 

language development. This theory is based on the idea that social interactions and cultural context play a 
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critical role in the acquisition and development of language. Vygotsky believed that language is not simply a 

means of communication, but also a tool for thinking and problem-solving. According to his sociocultural 

theory of development, language acquisition is a process that is closely tied to children's interactions with their 

social and cultural environment, including interactions with more knowledgeable peers and adults [21]. 

In Vygotsky's view, children learn language by engaging in social interactions with others who are more 

advanced in their language use. These interactions provide children with opportunities to receive feedback on 

their language use and to learn from the language models provided by more experienced speakers. Through 

these interactions, children gradually internalize the rules and structures of language and develop their own 

language skills [21]. 

Vygotsky's theory also emphasizes the role of cultural science context in language development. According to 

Nicoladis and Genesee, Vygotsky argued that the meanings and uses of language are deeply embedded in the 

cultural practices of a given society and that children's language development is shaped by the cultural practices 

and values of the communities in which they grow up [22]. 

Several scientific articles have explored the relevance of Vygotsky's theory for understanding language 

acquisition and development. For example, in a study published in the Journal of Educational Psychology, 

researchers found that children's social interactions with peers and adults were strongly associated with their 

language development, supporting Vygotsky's emphasis on the importance of social context for language 

learning [19]. Another study, published in the journal Child Development, found that children's language 

development was influenced not only by their interactions with others but also by the cultural practices and 

values of their families [22]. 

In their study, Pathan et al. highlighted the significant contribution of Vygotsky's socio-cultural theory to the 

field of education, psychology, and applied linguistics. Vygotsky's theory emphasizes the importance of social 

and cultural factors in a child's cognitive development and performance in language learning. Vygotsky 

identified the role of the dynamic social environment in the connection between teacher and child and the 

significance of social, cultural, and historical artifacts in children's cognitive development. The major concepts 

of Vygotsky's theory, including language use, the zone of proximal development (ZPD), peer interaction, and 

learning as a mediated process, have a significant impact on second language learning (SLL) and second 

language acquisition (SLA). Overall, Vygotsky's innovative and original ideas have influenced various fields of 

psychology, including developmental, educational, and art psychology. The study concludes that the application 

of Vygotsky's sociocultural theory provides valuable insights into the practices of SLL and SLA [26]. 

 

III. METHODOLOGY 
The correspondent strategy necessitates gathering interview data and evaluating secondary survey 

findings. Following a descriptive analysis of secondary data, instructors' interviews and student focus groups 

were gathered (through purposive and targeted sampling). Thus, deductive methods are the preferred 

methodological designs to use, since we will need to interpret human opinions [9] [10] [11].  

The researchers choose respondents using a non-random sample technique, then employ a cross-sectional 

time horizon (one-time study) to examine if, the current implementation of innovative teaching practices affects 

the conceptual understanding, and if so, how. The study was conducted using interpretive philosophies and 

reliable hypothetico-inductive methods [9] [10] [11] based on interviews with 20 science teachers, and 4 focus 

groups discussions. Each focus group consisted of 15 students from both elementary and secondary levels. All 

the participants come from Lebanese schools that have adopted French as the teaching language of science. 

IV. FINDINGS 
This section pertains to the findings of the research. Several themes and important field notes were 

collected, along with the interview and focus group results. All results represented reality, as the sample 

population on which we based our research already reflected the views of the Lebanese students and teachers on 

the importance of using innovative teaching practices and non-traditional tools such as audiovisual 

presentations, videos, and translational tools to enhance the students’ level of comprehension of science.  

H. Results from Teachers' Interviews  

Based on the data collected from the interviews with science teachers, it was observed that the use of 

nontraditional teaching tools is essential for helping students comprehend science concepts. When answering the 

first question of the interview “On a personal level, in what language did you study science? How was your 

performance? What were the main challenges you faced? How do you think the teacher back then could have 

acted to limit these challenges?”, all the teachers answered that they studied science in French at school. Some 



Analyzing The Relationship Between Innovative Teaching Practices And The Conceptual Underst.. 

International Journal of Business Marketing and Management (IJBMM) Page 36 

of them had excellent performance while the rest achieved good, but none of them answered that s/he achieved 

poorly in science. Regarding the challenges they faced, two out of twenty of the teachers answered that they 

faced some difficulties related to the language barrier which affected negatively their academic achievement in 

science. These two teachers assured that the difficulties they faced started to show up in grade 9 where they had 

to analyze scientific texts and write paragraphs, however this challenge didn’t face them at the elementary level. 

Five out of twenty of the teachers mentioned that the teachers back then should have included experiments and 

visuals to facilitate the learning process. For them, scientific facts and concepts are easier to be learned with 

hands-on activities. The majority of the teachers participating in this study answered that they didn’t face any 

challenges related to science back at school, and that’s why they are science teachers. 

Based on the answers given to the second question, which is “Based on your experience, what is the ratio of 

students who seek after-school tutoring, especially in scientific subjects? To what extent is after school parent or 

tutor's support helping the students increase their comprehension level of science when using a language 

different than the teaching language used at school?”, it seems that there is a range of opinions regarding the 

ratio of students seeking after-school tutoring or parental support in scientific subjects, as well as the 

effectiveness of using a language different than the teaching language. 

Some respondents believe that few students seek after-school support at the elementary level, while others 

suggest that as much as 70% of students seek such support. Similarly, opinions vary regarding the effectiveness 

of using a language different than the teaching language, with some suggesting that it may be beneficial at the 

elementary level, while others believe that it is not recommended at the secondary level. Overall, the answers 

suggest that after-school support can be helpful in improving students' comprehension of science concepts, 

particularly for those who struggle with teaching language especially when the teacher is obliged to teach using 

the teaching language mandated by the school. 

Moving on to the third question of the interview “Can you describe what strategies you use to help your 

students better understand what they read in a science text? Please elaborate.” This question focused on the 

strategies that teachers use to help students better understand what they read in a science text. The majority of 

the teachers mentioned using visual aids such as photos, videos, and exhibitions to enhance students' 

comprehension. Some teachers also emphasized the importance of finding the general idea in the text, circling 

the keywords, and schematizing the text or transforming it into a table. Additionally, some teachers mentioned 

the use of annotated diagrams or transforming the text itself into schemes to facilitate understanding. 

However, the fourth question “To what extent you think that using technological tools such as translation 

software or audiovisual presentations might help your students better understand science concepts? Please 

elaborate.” inquired about the use of technological tools such as translation software or audiovisual 

presentations and how they might help students comprehend science concepts. All the teachers agreed that 

technological tools could help students better understand science concepts and play a major role in active and 

cooperative learning. The use of technological tools was perceived as particularly useful for making the lesson 

more realistic and concretizing abstract concepts especially when the teacher uses video/multimedia lessons and 

presentations or educational games. Moreover, the use of technological tools was seen as a way to cater to 

different learning styles, as each student has a different intelligence from the others. 

When asked the fifth question “In your opinion, what subject is easier to communicate to the students? And 

which one is the hardest (biology, chemistry, physics)? Why?”, the majority of the teachers answered that 

biology is the easiest subject because it is more related to real life facts than chemistry and physics that require 

mathematical knowledge. However, only one teacher answered that Biology is the hardest because it requires 

mastering the teaching language of science to be able to analyze or write scientific texts. 

On the other hand, when asking the teachers, the sixth question “Do you face any difficulties when 

communicating the subject that you teach to your students?”, some of the teachers answered sometimes, while 

others answered never. The teachers think that the level of difficulty depends on the objective given. Some 

objectives are hard to understand because they are related to daily life uses, while others require a very good 

analysis skills, and therefore a good level of French. 

When asked about the number of languages used inside the classroom, the majority of the teachers replied 

that the use only French as mandated by the school’s administration. Only 6 teachers out of 20 said that they use 

“Lebanese Arabic” when explaining new objectives to help students better understand. One of the teachers at the 

secondary level stated that he is completely against using a language different than the teaching language of 

science mandated by the school, even if that language was the main spoken language of the students. In his 

opinion, it is very toxic to explain to the students’ science facts in a language different than French because they 

won’t be able to communicate their analysis or their findings later during the tests. 

Overall, the findings suggest that the teaching language of science might affect the level of the students’ 
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conceptual understanding of science at the secondary level more than at the elementary level because the 

objectives discussed at this latter are simpler and more related to daily life events. However, the language 

becomes a barrier at the secondary level, mainly in Biology, where students must analyze texts. 

For this reason, using many languages in the classroom has its advantages and disadvantages for the students. 

Explaining in “Lebanese Arabic” might ease the learning process and help the students better understand 

science, especially complicated facts. However, this will affect their skills in writing complete and clear 

sentences in French. Based on this, mastering the teaching language of science at early age is very important 

because it helps the students comprehend clearly the teaching objectives, as it helps the students in formulating 

clear and correct sentences when analyzing scientific documents. 

In summary, the data collected from the interviews suggest that the use of nontraditional teaching tools, 

including visual aids and technological tools, is essential for enhancing students' comprehension of science 

concepts. The teachers' responses highlight the importance of catering to different learning styles and finding 

innovative ways to make the lesson more engaging and realistic. 

I. Results from the Focus Groups with students 

Firstly, based on the answers provided by the focus groups for the first three questions: 

Question 1: What is the most spoken language at home from your birth till now (with your parents, your 

siblings, the helper, …), and what language do you usually speak (with your friends, while watching TV, 

listening to songs, …)? 

Question 2: In what language do you study science now? How is your performance? What are the main 

challenges you face? How do you think the teacher can act to limit these challenges? 

Question 3: How do you rate your language skills (reading, speaking, listening, writing) related to the 

teaching language of science adopted by your school? (From poor to excellent). 

The main teaching language of science in the schools included in this study is French. However, most of the 

students' home language is the “Lebanese Arabic” with some exposure to other languages like French, English, 

German, and Russian. This shows the students’ background and their diversity regarding to their exposure to 

different languages. Students who achieve low in French attribute it to their lack of exposure to the language, 

finding it hard to express themselves, and disliking the language. On the other hand, students who achieve well 

in French attribute it to being accustomed to the language from a young age and having supportive teachers. 

Regarding the students' language skills in French, most of them rated their skills as very good, while others rated 

them as poor or fair. 

Based on the students' feedback, some suggestions to improve comprehension of science concepts could be 

providing additional resources in French and encouraging communication in French both inside and outside the 

classroom. Additionally, it might be helpful for the teachers to take into account the students' varying levels of 

proficiency in French and provide appropriate support accordingly. 

Secondly, the answers to question 4: “Do you seek after-school tutoring, especially in science or do you know 

someone who does? To what extent is after-school parent or tutor's support helping the students increase their 

comprehension level of science when using a language different than the teaching language used at school?”, 

showed that after-school tutoring and parental support play an important role in helping students increase their 

comprehension level of science concepts when using a language different than the teaching language mandated 

by their school. Half of the students in the focus group are registered in a tutoring center after school, and they 

need assistance mainly in math, physics, and chemistry, which suggests that these subjects are more challenging 

for them. The rest of the students seek their parents' assistance at home, but only a few of them seek help in 

scientific subjects. This could indicate that parents may not have enough knowledge or education to support 

their children in scientific subjects. 

The students agreed that tutoring or parental support is needed mainly in math and Arabic/French homework, 

but they do not take Science homework only revision before exams. This could mean that students may not be 

motivated to seek assistance in science outside of class, possibly because they do not see the relevance or 

importance of the subject. 

The focus group also revealed that most of the students understand science lessons because of the figures and 

videos the teacher uses, which suggests that visual aids and multimedia resources are effective in helping 

students comprehend scientific concepts. However, few students mentioned that they needed assistance in 

analyzing graphs, charts, or texts in Biology, which suggests that these skills could be emphasized more in the 

classroom. 

It is interesting to note that students who spoke French as their second language found genetics in Biology as 

a challenging objective because, besides having a complex content, it requires a mastery of the French language. 
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This highlights the potential language barriers that students may face in comprehending scientific concepts 

when taught in a foreign language. 

Thirdly, the answers to question 5 “Do you think that teaching science in different languages, especially if the 

teacher re-explains using your first spoken language, will help you increase your conceptual understanding of 

the subject?”, it can be concluded that teaching science in different languages and re-explaining the concepts in 

the students' main spoken language can help increase their conceptual understanding of the subject. The students 

agreed that when the science teacher explains complicated ideas in their main spoken language, which is the 

“Lebanese Arabic”, it becomes easier for them to understand. Additionally, when teachers explain in both 

Arabic and French, the students tend to understand better, but they face difficulty in understanding technical 

scientific words that cannot be translated into Arabic. 

The students also mentioned that the science teacher always explains in both French and Arabic, which 

suggests that the teacher is making efforts to accommodate students' language needs. However, the students also 

mentioned that translating technical scientific words into Arabic may not be possible, which highlights the 

limitations of teaching science in a foreign language. 

In terms of the impact of teaching language on academic achievement, the majority of the students felt that 

teaching in Arabic would not help them achieve better in math or physics due to the need to memorize formulas. 

However, they found it helpful to explain scientific texts in “Lebanese Arabic”, especially when it comes to 

complicated sentences, which can improve their comprehension and overall academic achievement. Before 

starting the discussion in one of the schools in the secondary level, one of the students took permission to 

present a special request. Quoting her words, the student said: “Please, can we have this discussion in Arabic 

rather than French? Because only then, we will be able to really express our thoughts.” 

Lastly, when answering question 6: “Can you describe what strategies and tools you use to better understand 

what you read in a science text? Please elaborate.”  

question 7: “To what extent you feel that using technological tools such as translation software or audiovisual 

presentations might help you more understand science concepts? Please elaborate.” 

It can be inferred that the use of non-traditional teaching tools, such as translation software or audiovisual 

presentations, can have a positive impact on the students' comprehension of science concepts. However, it seems 

that their science teachers do not use such tools regularly. 

The students expressed that they usually rely on their science teacher for explanations and sometimes use 

Google Translate to understand complicated scientific terms (in secondary level). They also mentioned that they 

wished their science teacher would use more audiovisual presentations, show them videos, and conduct hands-

on experiments to help them better understand science concepts. 

Furthermore, the students shared that they found lab experiments and audiovisual presentations, such as 

videos, helpful in understanding science concepts better than just reading from a book. This suggests that 

incorporating such tools in science teaching could have a positive impact on students' comprehension and 

academic achievement. 

Overall, the findings suggest that teaching science in a foreign language can be challenging for students, but 

efforts to explain concepts in their main spoken language can help increase their understanding of the subject. 

Therefore, it is important for science teachers to make an effort to accommodate students' language needs to 

enhance their academic achievement. Moreover, the results suggest that the use of non-traditional teaching tools 

in science education can have a positive impact on students' comprehension of science concepts. Therefore, it 

may be worthwhile for science teachers to incorporate more audiovisual presentations, videos, and hands-on 

experiments into their teaching practices. 

J. Interpretations 

The results of this study agree with a large body of the literature. To answer the research question, there is a 

positive relationship between the level of the students’ conceptual understanding of science and the appropriate 

and innovative teaching practices. 

The analysis showed also that advanced teaching methods will likely lead to a higher level of comprehension 

and therefore higher science scores. On the other hand, a confounding variable effect must be taken into 

consideration where some teachers are better than others. Those teachers tend to result in higher scores and tend 

to use more advanced teaching methods. Weak French speaking students benefit greatly from these methods, 

while Strong French speaking students don’t. This supports what was previously stated that advanced teaching 

methods have a strong positive causal effect on the level of conceptual understanding of science and the 

academic achievement of students in science. So, using advanced teaching methods is very important to support 

students with low proficiency in the teaching language of science. 
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In general, our study did conform with several previous research done in other countries.  A study by Aslan 

and Ciftci (2019), summarizes it all as; visual aids, hands-on activities and peer support can assist the students 

struggling with the teaching language of science to overcome this barrier and achieve better in science [2]. 

 

V. CONCLUSION 
Using innovative teaching practices need to be adapted in order to facilitate the learning process of 

science especially when the teaching language is different than the main spoken language of the students. 

There is a direct positive relationship between the conceptual understanding of science and the use of 

innovative teaching practices. However, the less the tendency to rely on non-traditional teaching tools, the less 

are the students’ scores in science. 

Using non-traditional tools such as audiovisual presentations, videos and translational tools enhance the level 

of comprehension of science concepts and facts. The ministry of education, along with all the science 

coordinators, should ensure that the use of these techniques will help students, not only at the elementary level, 

but also at the secondary level, better understand scientific concepts and facts. 

Most of the times students are taught about natural phenomena and scientific facts in a language that they 

don’t use frequently using a curriculum that doesn’t focus on visuals and hands-on activities. Thus, teachers are 

not yet aware of the best practices for encouraging students to learn science. 

A. Responses to Research Questions 

The authors respond to the research questions and present a summary of the findings. It was found that there 

is a relationship between the conceptual understanding of science and the innovative practices. As such, 

enhancing science education curricula will improve the students conceptual understanding of science and thus, 

increase their scores and improve their academic achievement. 

While the Lebanese curriculum will need to be updated to meet the students’ needs and interests, for many 

students are losing interest in science because they find it hard to understand. These points explain why the 

curricula need to be updated. 

While using audiovisual presentations, videos, hands-on activities and translational tools are the ways for a 

remarkable shift in the curriculum to make the students more interested in science, among other options 

instructions could do, like proposing French sessions, and increasing the exposure of students to the French 

language by adding more listening and speaking sessions. This shift will be much needed for the students to gain 

back their interest in science. 

Finally, and as evidenced, it was shown that there is a link between the conceptual understanding of science 

and innovative teaching practices, as proven in the study. 

B. Recommendations 

The findings of this study have significant implications for educators and curriculum designers in multilingual 

education contexts. The study's results suggest that teaching science with the use of non-traditional tools such as 

audiovisuals or translational software, might have a positive impact on the students’ conceptual understanding 

of science when this latter is taught in a language different than the student’s main spoken language. 

Based on the findings, there are several recommendations that can improve science education and promote 

better conceptual understanding among students. 

1. Develop teaching materials: Education institutions should invest in developing teaching materials that are 

appropriate for students who are learning science in a second language. These materials should be designed to 

help students understand science concepts using their language proficiency level. 

2. Use visual aids and hands-on activities: Teachers should use visual aids and hands-on activities to help 

students understand science concepts. These strategies can help students who are learning science in a second 

language to visualize abstract concepts and develop a deeper understanding of science. 

By implementing these recommendations, educational institutions can promote a better conceptual 

understanding of science among students who are learning science in a second language. These 

recommendations can also help teachers create a more inclusive and supportive learning environment for all 

students. 

C. Future studies  

Future research is proposed in a number of areas based on the limitations of this study on the relationship 

between the conceptual understanding of science and the employment of cutting-edge instruments and teaching 

methodologies in a trilingual context. 

Future studies might use longitudinal designs to examine the long-term impacts of multilingual instruction on 
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students' scientific comprehension.[9] [10] [11]. 

Incorporating an experimental research design, on the other hand, can offer a thorough grasp of how to apply 

cutting-edge teaching strategies to enhance students' conceptual understanding of science. 
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