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Abstract 
This study investigates the impact of the Science, Technology, Engineering, Arts, and 
Mathematics (STEAM) approach on Grade 5 Vietnamese students' English achievement and 
learning experiences compared to the traditional Present-Practice-Produce (PPP) method. 
Employing a convergent mixed-methods quasi-experimental design, the research involved 91 
students divided into an experimental group (STEAM) and a control group (PPP). Quantitative 
data were collected through pre-tests and post-tests measuring overall English proficiency, 
while qualitative insights were gathered via semi-structured interviews with the experimental 
cohort. Quantitative results indicated that both groups achieved statistically significant 
longitudinal score improvements; however, there was no significant difference in the growth 
trajectories between the two instructional methods, meaning the STEAM approach did not 
outperform the PPP method in immediate academic gains. Conversely, qualitative findings 
demonstrated that STEAM instruction significantly enhanced student engagement, motivation, 
peer collaboration, and perceived authentic language use through hands-on, real-world projects. 
In conclusion, while the STEAM approach may not yield superior immediate cognitive test 
outcomes compared to traditional instruction, it effectively cultivates essential non-cognitive 
competencies and positive affective attitudes that support long-term language development. 
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1. Introduction 

1.1 Rationale of the Study 

In Southeast Asia, English language education has become a priority as countries strive to 
improve global competitiveness and prepare citizens for a world that demands multilingual 
communication. In particular, English is a key tool for enhancing regional integration, 
economic growth, and access to global knowledge. For countries in the ASEAN region, English 
proficiency is considered a vital skill for success in both academic and professional contexts 
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(Fadhil et al., 2025, Truong & Wang, 2019). As a result, many Southeast Asian nations have 
made English a compulsory subject in their primary school curricula. This trend is particularly 
noticeable in countries such as Singapore, Malaysia, Thailand, and the Philippines, where 
English is taught early, and a significant emphasis is placed on developing communicative 
competence (Emilia et al., 2011). 

The integration of English language education, particularly at the primary school level, offers 
numerous advantages. First, early English education equips students with the necessary skills 
to communicate globally and access information from various sources. This can help 
individuals in countries like Singapore and Malaysia advance their careers and better participate 
in the global economy (He & Ling, 2024). Furthermore, English proficiency is linked to broader 
educational outcomes, such as improved cognitive skills and better problem-solving abilities, 
which are crucial for student’s future academic success (Andleeb et al., 2023). Additionally, 
English is seen as a bridge language for regional cooperation in ASEAN, allowing diverse 
linguistic communities to communicate and collaborate effectively. 

However, despite the widespread implementation of English education in the region, significant 
challenges are associated with teaching English at the primary school level. One of the primary 
issues is the disparity in resources between urban and rural areas. Many rural schools in 
Vietnam struggle with a shortage of qualified English teachers and inadequate teaching 
materials (Do et al., 2022). In addition, the lack of adequate teacher training in many areas 
further exacerbates the problem, leaving teachers ill-equipped to meet the needs of their 
students (Do et al., 2022). 

Furthermore, many primary school English programs in the region have been criticized for 
placing too much emphasis on grammar and memorization rather than on practical, 
communicative language use (Truong et al., 2022). This results in a situation where students 
may excel in exams but struggle with real-world communication, which diminishes the overall 
effectiveness of English education (Zein, 2022). Additionally, cultural and linguistic barriers 
often make it difficult for students to connect with English as a second language, particularly 
in countries where English is not widely spoken outside the classroom (Zein, 2022). 

In Vietnam, the situation is no different. Although the Vietnamese government has made 
significant strides in promoting English language education through policies such as the 
National Foreign Language Project, many students in rural areas still face challenges in 
accessing quality English instruction (Do et al., 2022). Also, Vu (2024) highlights the shortage 
of qualified and well-trained primary teachers in rural areas. Bui (2025) compares learning 
engagement, classroom interaction, and academic achievement between urban and rural 
primary school students learning English in Vietnam and finds significant disparities between 
the two groups. Rural students show lower proficiency and participation levels, often due to 
insufficient exposure to English, limited technological support, and teachers’ heavy workloads. 
Traditional teaching methods, which are often used in rural areas and which heavily focused on 
rote learning, dominate the education system, leading to student disengagement (Zein, 2022). 
As a result, there is a pressing need to explore alternative teaching methods that could address 
these challenges and enhance student engagement. 
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One such approach is the STEAM method, which integrates Science, Technology, Engineering, 
Arts, and Mathematics into the learning process. The STEAM method encourages active, 
project-based learning and has been shown to promote creativity, critical thinking, and problem-
solving skills (Mustoip et al., 2024; Arifudin et al., 2025). By incorporating English with other 
subjects, the STEAM approach offers a more engaging and interdisciplinary way to teach the 
language, which could help address some of the issues related to student motivation and 
learning outcomes in Vietnam. 

In Vietnamese primary schools, the adoption of STEAM is hindered by significant constraints. 
First, the STEAM method is still new, and few schools have sufficient resources to apply this 
method. For example, at BVT school, serving approximately 900 students across five grades 
with six classes per grade (each with around 30 students), English instruction lasts eight 35-
minute periods per week, following a curriculum focused on listening, speaking, reading, and 
writing skills. While the school is equipped with basic facilities, including televisions in regular 
classrooms, two dedicated English rooms with interactive whiteboards and projectors, a 
computer lab, a spacious library, a playground, and a garden with diverse plants, it lacks a 
specialized science laboratory essential for STEAM’s hands-on, experimental activities. 
Furthermore, the school’s six English teachers, each holding teaching certifications and 
bachelor’s degrees with at least five years of experience, are responsible for teaching an average 
of six classes across two grades, resulting in a high teaching workload. 

Furthermore, none of these teachers has received training in innovative methodologies like 
STEAM, and the method has yet to be applied in English lessons at the school. Consequently, 
the school relies on the traditional Presentation-Practice-Production (PPP) method, which 
involves teacher-led presentation of language items, controlled practice, and limited free 
production. While resource-efficient and aligned with the school’s curriculum demands, this 
approach often emphasizes memorization over creativity, potentially contributing to student 
disengagement despite relatively high average English scores of 8/10 or above. 

1.2 Purpose of the Study 

This study investigates how the STEAM approach influences Grade 5 Vietnamese primary 
school students’ English achievement and their experiences of learning English through 
STEAM-based instruction. 

1.3 Research Questions 

The research will address the following questions: 

Research question 1: To what extent does the STEAM approach improve participants’ English 
scores compared to the PPP method? 
Research question 2: How do participants experience learning English through the STEAM 
approach? 

 
1.4 Significance of the Study 
This study is significant because it investigates an innovative teaching approach that could 
address the challenges currently faced in English language education in Vietnam. By focusing 
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on the STEAM method, the research provides insights into how an interdisciplinary, hands-on 
teaching method can increase student engagement, foster creativity, and improve language 
learning outcomes. The findings could inform educators, policymakers, and researchers about 
the potential benefits of STEAM in language teaching, offering a practical solution to some of 
the challenges in Vietnam’s English education system. 

State the problem, context, research gap, objectives or research questions, significance, and the 
article’s contribution. Use A4, one column, 2.5 cm margins, Times New Roman 12 pt, and 1.15 
line spacing. Check the journal’s current author guidelines before submission. 

2. Literature Review 

2.1 Definitions of Keywords 

2.1.1. PPP Method 

Richard and Rodgers (2014) defined the PPP as an approach to teaching linguistic structures 
like grammar and vocabulary in a foreign language. The approach includes three stages: 
Presentation (where language items are initially offered in context-appropriate situations); 
Practice (here learners complete manipulative exercises to increase accuracy of use, and 
drawing from this Production; where they get the chance to use the language more 
autonomously by means of communicative activities). The PPP has roots in the behaviorist 
theory and supports the idea that learners will move from the memorization stage to use what 
they learned; it is helpful for teaching grammar, speaking, and writing (Richards & Rodgers, 
2014).  

The PPP was widely taught at primary schools in South East Asian countries and proved 
effective to improve students’ learning. For example, Nopiyadi et al. (2023) examined whether 
applyng the PPP method improves vocabulary mastery among Grade 5 students at an 
Indonesian primary school. The authors reported that students showed improvement in correct 
pronunciation, spelling, word comprehension, and forming simple sentences correctly. They 
also became more enthusiastic and engaged in the learning process. Similary, Kaniadewi and 
Sriyanto (2018) compared PPP with Task-Based Learning in teaching speaking to young 
Indonesian learners. The results show that the PPP group had a higher mean score than the TBL 
group. The PPP method was also effective in enhancing grammar and vocabulary proficiency 
among high school students in Indonesia (Fikri et al, 2023; Kaur, Febria & Marsevani, 2024; 
Oryza, Asad & Sorya, 2022).  

Even though PPP has these strengths, it also has some weaknesses. Because teachers can 
introduce target language items in a clear and structured way and reinforce them through 
repetition and guided practice, this can be helpful for students who are not as good at English. 
However, people often say that the model is too mechanical and focused on the teacher. 
Repetitive drills may diminish learner motivation, offer restricted opportunities for creativity, 
and allocate inadequate time for substantive communication or problem-solving (Richards & 
Rodgers, 2014). Consequently, students might acquire superficial knowledge of linguistic 
forms without the capability to apply them effectively in real-world contexts. 



IJLS 2026, Vol. 3, No. 3 

193 

Consequently, a transition to the STEAM methodology is warranted in the current study. 
STEAM, on the other hand, combines Science, Technology, Engineering, Arts, and 
Mathematics through group projects, questions, and tasks that require students to work together. 
This kind of approach can give students more chances to use English to communicate while 
they work on real-world problems, come up with new ideas, make things, and show off their 
creativity. STEAM activities in language classrooms promote meaningful interaction, critical 
thinking, teamwork, and learner autonomy, skills that are not as important in the traditional PPP 
framework. Furthermore, for young learners, practical and interdisciplinary activities can 
enhance motivation and engagement, rendering language acquisition more pertinent and 
enjoyable. So, while PPP is still useful for teaching language forms, STEAM may be better for 
helping students use language in real life and learn 21st-century skills in this setting (Bui & 
Newton, 2021). 

2.1.2. STEAM Method 

The STEAM approach is an educational model that integrates Science, Technology, 
Engineering, Arts, and Mathematics as a transdisciplinary context for learning. This fosters a 
broad interdisciplinary education with hands-on experience and problem-solving activities 
stemming from the five working fields. It emphasizes skills like critical thinking, cooperation, 
and creativity - things learners of the 21st century need.” Internationally, the use of this method 
has been increasingly popular in several learning contexts to create more stimulating, lively, 
and practical learning activities towards improving academic achievement as well as promoting 
students’ creativity and curiosity (Mustoip et al., 2014; Arifudin et al., 2025). Including the arts 
within a traditional STEM model is intended to provide students with more opportunities for 
innovative thinking, creative expression, and real-world challenges. This integration allows 
students to perceive the application value of knowledge in real-life contexts and stimulates them 
to use it in various places (Mustoip et al., 2024; Arifudin et al., 2025). The STEAM approach, 
in the context of teaching English as a foreign language, employs complex projects from 
different fields that students solve using English, providing communication through tasks and 
motivating them to study the language. 

2.1.3. Interest in Learning English  

The desire to learn English is students' eagerness, curiosity, and motivation to participate in the 
English language learning process. It also includes their emotional, cognitive, and structural 
investment in language learning. As motivation affects effort and persistence in learning a 
language, it is believed to be an important factor. This research is supported by Li and Xue 
(2023) and Johansen et al. (2023) argue that teaching strategies influence students’ interest, 
content relevance in their lives, and the total learning environment.  

Research has revealed that students who have intrinsic motivation to learn English are more 
likely to be interested in participating in class, using English beyond school, and retaining their 
language knowledge for more extended periods (Yue et al., 1985). The adoption of STEAM 
values has increased learners’ motivation to learn the English language from the inside, because 
learning is more interactive and context-embedded. Compared with memorisation-based 
approaches, which strictly require repetition of formulaic expressions (Guo, 2023), it is 
suggested that STEAM activities provide students with the use of English in class to facilitate 
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a variety of practical interactions and make the students more motivated for adequate learning 
progress. 

2.2 Theory of constructivism 

This study is grounded in constructivist learning theory (Piaget, 1952; Vygotsky, 1978) and 
Howard Gardner’s Multiple Intelligences (MI) theory (Gardner, 1983). Constructivism posits 
that learners actively construct knowledge through experiences, exploration, and reflection, 
rather than passively receiving information. In the classroom, this translates into hands-on, 
problem-based, and experiential learning, where students engage in activities that promote 
critical thinking and meaningful understanding. STEAM education embodies these principles, 
as students integrate Science, Technology, Engineering, Arts, and Mathematics through 
collaborative projects and real-world problem-solving. 

Howard Gardner’s MI theory complements constructivism by recognizing that learners have 
diverse strengths and ways of learning, including linguistic, logical-mathematical, spatial, 
musical, bodily-kinesthetic, interpersonal, intrapersonal, and naturalistic intelligences. 
Incorporating MI in STEAM activities ensures that teaching strategies align with individual 
learners’ abilities, allowing them to engage fully and construct knowledge in ways that resonate 
with their natural strengths. 

By integrating constructivism and multiple intelligences, this framework supports a learner-
centered, active, and inclusive approach. For example, when designing a bridge model, students 
not only experiment with materials (constructivism) but also apply spatial, logical-
mathematical, and interpersonal intelligences, reflecting the interconnected, multi-dimensional 
nature of STEAM learning. This theoretical foundation guides both the design of instructional 
activities and the assessment of student learning outcomes, emphasizing engagement, 
creativity, and deep understanding. 

Numerous studies show that applying these theories bring about positive results on students 
learning. For example, Sung et al. (2023) conducted a STEAM intervention integrating robotics 
for children aged 5–6; an experimental classroom design comparing groups with and without 
the STEAM program. The study evaluates outcomes in computational thinking, vocabulary, 
self-regulation, and social behavior. It provides empirical evidence of the effectiveness of 
STEAM learning through activity- and experience-based approaches, consistent with Piaget’s 
constructivist framework. 

Lu et al. (2022) designed a STEAM course based on project-based learning (PBL), combining 
traditional art (paper-cutting) with Micro:bit technology. The study shows that the STEAM-
PBL approach supports the development of creativity and interdisciplinary understanding, a 
teaching method clearly grounded in the constructivist idea of learning-by-doing. 

Trina et al. (2025)  systematic review of tools and frameworks for assessing outdoor learning 
environments that support STEAM education in early childhood. The study is grounded in 
cognitive development theories (such as Piaget’s) and emphasizes the role of rich, affordance-
based environments in helping children “construct” knowledge through interaction. 
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From the above research,  applying the PPP method combined with Steam brings many benefits 
to 5th grade children at my school. Students have improved their scores a lot, especially 
speaking skills. Steam brings students enjoyment in learning English at BVT Primary School. 

 

 

 

 

 

 

 

 

Figure 1. Theoretical framework of the study 

2.2. Previous Studies 
Integrating STEAM (science, technology, engineering, arts and mathematics) aspects into 
school curricula has attracted attention across academic studies regarding the potentially 
positive effects on student engagement and performance. In this part of the paper, we present 
literature that has examined the use of STEAM across various fields of education, including 
language learning. 

2.2.1. STEAM Education and Student Interest 

Research consistently demonstrates that applying the STEAM approach can significantly 
increase student engagement. Liu et al. (2023), STEAM is a pedagogy of active learning which 
encourages the students to work on real-life related disputes, and engage in teamwork. This 
interdisciplinary, hands-on approach has been shown to increase student interest in the 
curriculum and deeper levels of understanding.  

Adding the A in arts: STEM + A = STEAM The incorporation of the Arts in a STEM education 
model is particularly beneficial for developing creative and problem-solving skills, essential for 
language acquisition. STEAM education fuses Science, Technology, Engineering, Arts, and 
Mathematics to create a collaborative learning environment full of excitement and better 
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engages students. Elvianasti et al. (2024) found that using PBL in combination with student 
worksheets focused on STEAM and using the ecoprint method greatly increased the motivation 
and creativity of 150 students. This approach encourages participation as students engage in 
real activities, like designing and performing ecoprint projects that reflect authentic problem-
solving experiences. The study emphasizes that integration of STEAM with PBL develops 
critical skills such as problem-solving and logical thinking for the students today, which will 
facilitate them exploring innovative solutions through the ecoprint process.  

Additionally, Suryaningsih et al. (2021) found that the application of STEAM-PjBL in 
chemistry teaching, related to acid-base titration concepts specifically, reported a high level of 
engagement (with interest at 83.4% and motivation at 84.4%). So that when learning meets real 
life, students' engagement grows disproportionately larger. These findings suggest that the 
STEAM approaches help to improve intrinsic motivation and engagement, where learning 
becomes more relevant and stimulating for learners. 

2.2.2. STEAM in Language Learning 

Research consistently shows that STEAM drives greater student engagement. Liu et al. (2023) 
claim that STEAM fosters active learning by enabling students to solve problems found in their 
world and work on group projects and collaborative projects. This experiential-learning, cross-
disciplinary technique generates enhanced student interest in course material and deeper 
learning. When Arts comes into the picture with STEM, students can develop creativity and 
problem-solving skills vital for language development.  

STEAM education promotes a dynamic and cross-disciplinary learning environment by 
combining Science, Technology, Engineering, Arts, and Mathematics, significantly enhancing 
student motivation. Elvianasti et al. (2024) revealed that the combined exposure to PBL with 
STEAM-based worksheets using the ecoprint technique enhanced motivation and creativity 
when shared among 150 study participants. This strategy fosters active engagement as students 
learn the types of hands-on tasks they will complete, generating ecoprint projects corresponding 
to real-world problem-solving challenges. The findings emphasize that the integration of PBL 
with STEAM prompts the development of essential abilities to solve problems and think 
logically in innovative thinking, as learners search for creative problems with ecoprint.  

2.2.3. Challenges in Implementing STEAM 
Although the importance of STEAM education for interdisciplinary learning is increasingly 
recognized, its implementation in Vietnam faces many difficulties, particularly those posed by 
resource-stricken areas. Pham Thi Thanh Hai and Tran Thi Hoai Thu (2025) noted that lack of 
resources, inadequate training of teachers, and regional disparities, especially between urban 
and rural contexts, are often some of the barriers against successful implementation of STEAM. 
In addition, project-based learning has not been fully exploited because of a heavy emphasis on 
theoretical approaches. Similarly, Hang et al. (2023) have also reported that problems such as 
the lack of a vertically aligned curriculum, limited teacher support, and high country-wide class 
sizes in primary schools of Thai Nguyen, Canada Education Province, all reduce teachers’ 
confidence and prevent them from integrating creative, interactive activities. However, despite 
these challenges, STEAM has high potential for improving critical thinking, problem-solving 
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skills, and student engagement –contributing to innovation in education as driven by the 
Vietnam 2018 General Education Program (Pham Thi Thanh Hai and Tran Thi Hoai Thu, 2025; 
Nguyen Thi Thu Hang et al., 2023). This review highlights the need for targeted strategies to 
address these challenges and capitalize on the potential of STEAM-based education in Vietnam. 

Summary 

This chapter reviewed literature exploring English language teaching methods, focusing on the 
STEAM approach and its impact on student engagement, motivation, and language proficiency. 
The review also showed how STEAM can facilitate a more interactive learning environment, 
especially in the case of language education situations. Previous studies have found that 
STEAM-based learning activities improve students' academic performance and increase their 
initiative and motivation to learn English. This review provides a background for the present 
study, aiming to explore the particular influences of STEAM education on English language 
achievement and student experience in primary school at BVT School in Vietnam. 

Synthesize relevant prior work and the theoretical or conceptual framework. Cite sources in 
APA 7 author–date style, for example (Tran, 2020), (Tran & Nguyen, 2019), or Tran et al. 
(2021) for narrative citations. Use “et al.” from the first citation of works with three or more 
authors, and include page numbers for direct quotations, e.g. (Tran, 2020, p. 15). 

3. Methodology 

3.1 Research Design 

This study is mixed methods. The quantitative part compares the effectiveness of STEAM and 
the traditional PPP method to improve students' English skills and interest in learning English. 
A quasi-experimental design permits comparison of experimental and control groups without 
random assignment. Such a design will allow the researcher to examine the cause-and-effect 
relationship between the independent variable (instructional method or condition, namely, 
STEAM versus PPP) and dependent variables (English test performance, students’ interest in 
learning English, attitudes towards using STEAM in English learning).  

To assess the English language proficiency of the subjects, a pre-test and post-test will be 
conducted on both control and experimental groups. The pre-test will be administered at the 
commencement of the study to measure students’ existing proficiency. There will be a post-test 
to test students' English scores after the intervention. The pre-test and post-test will be well-
aligned with the Vietnamese national curriculum for English, which emphasizes listening, 
speaking, reading, and writing skill strands.  

Furthermore, after their treatment, interviews will also be implemented to investigate changes 
in students’ engagement and attitude for learning English through the STEAM approach. 
Integrating quantitative and qualitative evaluation provides the researcher with a way of 
assessing academic performance and understanding and reflecting on how students interact with 
subject material. 
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3.2 Research Context 

The study will be conducted at BVT School, a VN English primary school based on Vietnams’ 
national curriculum for English. The school is a good setting for conducting this study since it 
is a local Vietnamese high school where English is taught as a foreign language. The school 
uses the PPP approach for English classes, with an excessive emphasis on grammar drills, 
memorization of vocabulary, and reading comprehension tasks. Although it is useful as a 
learning approach to establish basic language ability, those methods do not make students 
interactively in using the language and real life communication, leading to a lack of motivation 
and interest.  

BVT School is considered mid-sized in terms of student body size, and we boast a diverse 
population of urban and rural students. School facilities include simple classrooms with audio-
visual materials. It has nothing like Hanlon labs or interactive learning tools to support more 
modern, student-centered language instruction. In this context, the STEAM approach may be 
considered a useful tool to improve students’ learning since it promotes an upward trend of 
integration among areas such as Science, Technology, Engineering, Arts, and Mathematics 
(STEAM), providing more interesting and practical learning. 

3.3 Sampling 

The BVT School of 60 fifth-grade students will be targeted for this study. This category will be 
ideal because it represents children with theoretical knowledge of the English language who 
require such proficiency to participate in project-based learning and work on the tasks in 
cooperation. A concentration on these grades examines how the STEAM approach may 
influence intermediate English level students. The students will be separated into two groups: 

Experimental group: 30 students who will be taught using the STEAM method. 
Control group: 30 students will receive traditional English instruction using the PPP method. 
The sample will be drawn from a pool of availability, i.e., convenience sampling, a non-
probability method of sampling, because of constraints on time and the researcher’s limited 
access to other schools or classes that might otherwise have been available for random 
assignment. Participants will be selected from the available Grade 5 classes to make two groups 
matched for age, gender, and psycho-educational level. To avoid possible confounds, we will 
ensure that both groups have equivalent gender ratios and English expertise when tested through 
pre-testing. If notable gender imbalances emerge between the two cohorts, post-stratification 
will be employed, such as presenting results stratified by sex. Informed consent forms will be 
collected from students and parents/guardians to agree to participation (Appendix A). In 
addition, ethics will inform the overall research process (as part of ensuring non-disclosure, 
anonymity, etc., and minimising potential harm to students’ well-being. 

3.4 Research Instruments 

The following research instruments will be used to collect both quantitative and qualitative 
data: 
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3.4.1. English Scores  

English achievement is students’ English proficiency, which standardized tests or classroom 
examinations can assess. The tests measure various language abilities, such as speaking, 
listening, reading, and writing. English scores are commonly employed to evaluate a language 
program's general effectiveness and gauge whether students have developed their language 
skills adequately.  

The present study treats academic achievement in English as the principal quantifiable result. 
Using the STEAM approach, comparing pre- and post-test scores will enable us to compare 
students' language proficiency before and after being instructed. This study will focus on 
English test scores as an indicator of performance and to ascertain if the STEAM method leads 
to better learning than traditional teaching methods. A pre- and post-test will be given to both 
the experimental and control groups to measure EFL proficiency. These tests measure students’ 
listening, speaking, reading, and writing skills. The pre-test will be administered at time 1 (at 
the beginning of the study) to measure the baseline student on a practice activity. At the same 
time, the post-test will be completed at time 2 (at which the conclusion of instruction is 
available) to determine the change in test scores (APPENDIX B). The tests will be based on the 
Vietnamese national English language curriculum for primary school. They will also consist of 
objective tasks (e. g., multiple choice) and subjective language-based quests (e. g., short essay 
writing/dialogue writing) to judge the learners' language skills in totality. 

3.4.2. Semi-structured interviews 

At the end of the study, semi-structured interviews will be conducted with students from the 
experimental group (3 groups of 4–5 students each). These interviews aim to gather qualitative 
data on students’ experiences of learning English through the STEAM approach.the interview 
protocols for students include open-ended questions designed to encourage detailed responses 
and allow flexibility for follow-up questions. Example questions include: 

1. What’s your name? 
2. What did you like most about English lessons with STEAM activities? Why? 
3. What did you do in STEAM English lessons (for example: drawing, making projects, 

speaking, working in groups)? 
4. Did STEAM activities help you learn English better? Can you give an example? 
5. Was anything difficult for you in STEAM English lessons? What was it? 
6. Do you feel more confident when you speak English after STEAM lessons? Why or why not? 
7. Did you enjoy working in groups with your classmates? Why? 
8. Did STEAM lessons help you use English in real-life situations (for example: games, 

projects, daily life)? Can you explain? 
9. Would you like more STEAM activities in your English lessons? Why? 
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The complete student interview guide is provided in Appendix D. The data collected from these 
interviews will provide valuable insights into students’ learning experiences, enabling a deeper 
understanding of how the STEAM approach influences their English learning. 

3.5. Data collection procedure 

The study will be conducted over the course of 8 weeks during one academic semester, ensuring 
enough time for the students to engage in the STEAM-based activities and for meaningful data 
to be collected. 

The study takes place from 29/09/2025 to 07/11/2025. Before the experiment starts, the 
researcher conducts the pre-test. After analyzing the pre-test scores, the researcher 
experimented within 6 weeks with 3 units. Each unit consists of 3 lessons (18 periods) taught 
within 3 weeks. Students attend the English class three days per week, each with 2 periods. The 
STEAM method is taught to the experiment group, while the control group learns only with the 
PPP method. Appendix D details the experiment procedure for both groups.  

3.6 Data analysis 

To address research question 1, which examines the impact of the STEAM method on students’ 
English scores, Analysis of Variance (ANOVA) will be used to compare pre-test and post-test 
scores between two groups: an experimental group taught using the STEAM method and a 
control group taught using the traditional Presentation-Practice-Production (PPP) method. This 
statistical approach will determine whether the STEAM method significantly improves English 
performance. To address research question 2, which explores the effect of the STEAM method 
on students’ experiences of learning English, thematic analysis, as outlined by Braun and Clarke 
(Terry et al., 2017), will be employed to identify and interpret patterns in qualitative data 
collected from student interviews or open-ended surveys. This method will uncover key themes, 
providing insights into how STEAM influences their learning experience. 

4. Results 

The purpose of this study was to examine the empirical effectiveness of a new experimental 
intervention by comparing the performance outcomes of an experimental group to a control 
group. The performance of the participants was measured at two significant time points; before 
the intervention was implemented (Pretest) and immediately after the intervention ended 
(Posttest). The final sample was N = 91 participants (Experimental Group: n=43; Control 
group: n=48). 

To strictly evaluate the data and control for within-subject changes over time and between-
subject differences, three statistical analyses were conducted using SPSS. First, a One-Way 
Analyses of Variance (ANOVA) was used. Pretest and posttest scores were analysed separately 
to determine if the groups were equivalent at baseline and to determine differences after the 
intervention. Second, paired-samples t-tests was run separately for each group to determine 
whether longitudinal growth from pretest to posttest was statistically meaningful for each 
condition. Third, a mixed-design ANOVA was used to examine the interaction effect (Time x 
Group), which formally tests whether the trajectory of improvement of the experimental group 
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was significantly better compared to the control condition. All inferential criteria were 
evaluated at the conventional academic significance level of alpha = .05. 

4.1 Descriptive Statistics 

The descriptive analysis shows that the average scores of both cohorts increased during the 
study period. The Experimental group (n = 43) began with a baseline pretest mean score of 7.65 
(SD = 1.88) and ended with a posttest mean score of 8.37 (SD = 1.81), an absolute descriptive 
gain of +0.72 points. The control group (n = 48) began with a pretest mean baseline score of 
8.04 (SD = 1.41) and finished with a posttest mean score of 8.88 (SD = 1.25), producing an 
absolute descriptive gain of +0.84 points. A full summary of these descriptive parameters is 
given in Table 1. 

Table 1: Descriptive Statistics for Pretest and Posttest Scores Across Groups 

 

 N Mean 
Std. 
Deviation 

Std. 
Error 

95% Confidence 
Interval for Mean 

Minimum Maximum 
Lower 
Bound 

Upper 
Bound 

Posttest Experiment 43 8.372 1.813 .276 7.814 8.930 2.000 10.000 
Control 48 8.875 1.248 .180 8.513 9.238 5.000 10.000 
Total 91 8.637 1.553 .163 8.314 8.961 2.000 10.000 

Pretest Experiment 43 7.651 1.876 .286 7.073 8.228 2.000 9.000 
Control 48 8.041 1.414 .204 7.631 8.452 3.000 9.000 
Total 91 7.857 1.650 .173 7.513 8.201 2.000 9.000 

 

4.2 Longitudinal Growth Within Groups (Paired Samples t-tests) 

Paired-samples t-tests were separately used to examine whether the descriptive increases within 
each group were statistically significant. The Experimental group showed a statistically 
significant increase from pretest to posttest, t(42) = -4.07, p < .001. 

 
Table 2.   Paired Samples T-Test 

 

 

Paired Differences 

t df Sig. (2-tailed) 

Mean 
Std. 

Deviation 
Std. Error 

Mean 

95% Confidence 
Interval of the 

Difference 

   
Lower 
Bound 

Upper 
Bound 

Pair 1 Pretest - 
Posttest -.721 1.161 .17711 -1.078 -.364 -4.070 42 .000 

a. Group = Experiment 
The Control group similarly achieved a statistically significant improvement across the same 
period, t(47) = -5.00, p < .001. 
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Table 3. Paired Samples Testa 

 
 Paired Differences 

t df Sig. (2-tailed) 

 Mean 
Std. 
Deviation 

Std. Error 
Mean 

95% Confidence 
Interval of the 
Difference 

    
Lower 
Bound 

Upper 
Bound 

Pair 1 Pretest - 
Posttest 

-.833 1.155 .167 -1.169 -.498 -5.000 47 .000 

a. Group = Control 
These findings indicate that both cohorts attained genuine performance gains throughout the 
instructional timeline. 
 

4.3 Comparative Group Treatment Effects (ANOVA & Interaction) 

A  multi-layered inferential approach to investigate differences between groups. To examine a 
baseline Equivalence, a one-way ANOVA on pretest scores indicated no statistically significant 
difference between the groups at the beginning of the study, F(1, 89) = 1.27, p = .262. This 
confirms adequate baseline group balance. 

 

ANOVA 

 
Sum of 
Squares df Mean Square F Sig. 

Pretest Between Groups 3.459 1 3.459 1.274 .262 
Within Groups 241.684 89 2.716   
Total 245.143 90    

 
To examine post-Intervention differences, a one-way ANOVA was performed on final posttest 
scores and showed that the post-intervention difference between the groups was not statistically 
significant, F(1, 89) = 2.42, p = .124. 
 
ANOVA 
 Sum of Squares df Mean Square F Sig. 
Posttest Between Groups 5.736 1 5.736 2.416 .124 

Within Groups 211.297 89 2.374   
Total 217.033 90    

Pretest Between Groups 3.459 1 3.459 1.274 .262 
Within Groups 241.684 89 2.716   
Total 245.143 90    
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For interaction analysis, a 2 x 2 Mixed ANOVA showed a strong main effect of time, F(1, 89) 
= 40.87, p <.001, confirming that the overall sample learned. However, the critical Time × 
Group interaction effect was not statistically significant, F(1, 89) = 0.21, p = .645. 
 

Table 4: Mixed-Design ANOVA Within-Subjects Effects Summary 
Tests of Within-Subjects Effects 

Measure:   MEASURE_1   

Source 
Type III Sum 

of Squares df Mean Square F Sig. 
Time Sphericity Assumed 27.396 1 27.396 40.870 .000 

Greenhouse-Geisser 27.396 1.000 27.396 40.870 .000 
Huynh-Feldt 27.396 1.000 27.396 40.870 .000 
Lower-bound 27.396 1.000 27.396 40.870 .000 

Time * Group Sphericity Assumed .143 1 .143 .214 .645 
Greenhouse-Geisser .143 1.000 .143 .214 .645 
Huynh-Feldt .143 1.000 .143 .214 .645 
Lower-bound .143 1.000 .143 .214 .645 

Error(Time) Sphericity Assumed 59.659 89 .670   
Greenhouse-Geisser 59.659 89.000 .670   
Huynh-Feldt 59.659 89.000 .670   
Lower-bound 59.659 89.000 .670   

4.4. Summary of quantitative findings 

The pretest ANOVA (p =.262) indicates that the Experimental and Control groups were 
statistically equivalent at baseline, thus enabling unbiased observation of subsequent changes. 
However, one should note that the internal variances of the Experimental group were 
consistently larger (SD = 1.88 at pretest) than those in the Control group (SD = 1.41 at pretest), 
which suggests a more heterogeneous distribution of initial competencies within the 
experimental classroom environment. 

The main objective of this research was to discover if the experimental intervention could 
enable better performance growth than traditional instructional methods. Definitively, 
combined inferential results show it did not. Both cohorts demonstrated highly significant 
longitudinal development over time (p < .001 for both paired t-tests), but their growth 
trajectories were statistically parallel. The non-significant interaction effect (p =.645) directly 
demonstrates that the growth slope (+0.72) of the Experimental group was structurally 
indistinguishable from the growth slope (+0.84) of the Control group. 

Hence, the large improvement found in the study cannot be explained by the specific 
intervention. Instead, the progress observed in both groups is more likely due to shared external 
factors. For example, due to the maturation effect such as normal development of students, 
normal cognitive growth, or normal academic adjustment over the course of the study, both 
groups showed improvement.  Second reason can be the mainstream curriculum where better 
basic instruction or exposure to elements of the regular coursework were applied equally to all 
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participants. Thirdly, the testing/practice effect can be accountable.  Familiarity with the testing 
framework or evaluation format increased from the first to the second administration at posttest. 

To conclude, the instructional period was effective in producing gains in learning and 
performance for the sample of students (N = 91), but the study did not provide any evidence 
that the experimental treatment was any more effective than standard control procedures. For 
future studies, the intervention period may be longer or treatment intensity may be modified. A 
qualitative approach may also be considered, since the educational dynamics are subtle and may 
not be captured by the standard quantitative tests. 

4.5 Qualitative findings 

Students’ Experience of STEAM English Class 

To supplement the quantitative data, semi-structured interviews were conducted with ten 
students from the experimental group after the completion of the STEAM intervention. The 
interviews focused on students’ views on STEAM-based English learning, namely their 
favourite classroom activities, perceived learning benefits, confidence in using English, 
collaborative experience, and willingness to participate in STEAM lessons in the future. 
Thematic analysis revealed six main themes. 

Theme 1. STEAM Lessons Increased Student Enjoyment and Engagement 

Interview data showed that students generally perceived the STEAM English lessons as fun, 
interesting, and motivating. Students enjoyed lessons that related English learning to relevant 
themes such as weather, food, jobs, school life and culture. For example, Peter expressed his 
interest in learning about weather through STEAM, stating, "I like Unit 8 Culture about weather 
in four seasons most because it is beautiful and exciting." 

Similarly, Lucy preferred lessons related to food, explaining, "I like Unit 7 Lesson 2 because it 
is fun." Elizabeth particularly enjoyed learning cultural knowledge alongside English, 
commenting, "I like the culture in Unit 6 because I can learn about meals in the UK and 
Vietnam." Likewise, Rose indicated that the lesson on occupations was especially enjoyable: 
"Unit 7 Jobs Lesson 2 because it makes me happy." 

Other students highlighted different reasons for their enjoyment. Mary liked Lesson 1 because 
it focused on school, while Anna appreciated Unit 6 because she learned "a lot of food and 
drink in English." Veronica also enjoyed Unit 6 because "the lesson has some new food," and 
Tim liked the weather lesson in Unit 8. 

Overall, the responses suggest that students were most motivated when English learning was 
connected to real-world topics and experiential activities. Instead of treating English lessons as 
language exercises, students perceived STEAM lessons as interesting learning experiences that 
sparked their curiosity. 

Theme 2. STEAM Promoted Active Learning and Collaboration 

A second major theme concerned the active learning opportunities provided through STEAM 
instruction. Students consistently described participating in drawing, project work, speaking 
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activities, and collaborative learning. For example, Peter stated, "I like drawing in groups in 
STEAM English because I like drawing." Similarly, Tom explained, "I often draw and make 
projects." Other students emphasized speaking activities. Mary reported, "I usually speak in 
STEAM English." while Anna simply stated, "I like speaking." 

Students also valued collaborative learning. Elizabeth explained, "I speak and work in groups 
in STEAM English lessons." Likewise, Tim said, "I like working in groups in STEAM English 
lesson." Rose summarized the range of activities she enjoyed: "Drawing, speaking and working 
in groups." 

These results showed that the STEAM lessons transformed students from passive receivers of 
knowledge into active knowledge receivers who learn by communicating, creating and 
collaborating. 

Theme 3. Students Perceived STEAM as Supporting English Learning 

Although the quantitative findings did not reveal significantly greater achievement gains for 
the STEAM group, most students believed that STEAM activities helped them improve their 
English. For example, Tom explained, "STEAM actually made me learn English better." Mary 
simply responded, "Yes, STEAM did." Several students provided concrete examples of how 
STEAM supported their learning. For instance, Anna stated, "Yes, STEAM did. I can sing in 
English class."  

Similarly, Elizabeth believed that STEAM expanded her vocabulary: "STEAM helps us learn 
many new vocabularies that will be very useful for us in the future."  Veronica explained, "I 
am listening to the English teacher and playing the game in English." while Daisy described 
learning English through music: "Yes, STEAM did. I listen to English music to study English." 
Tim also mentioned listening to English music as an example of learning English outside the 
classroom. Only one participant expressed a contrasting opinion. Peter simply answered, "No, 
it wasn't." 

Although this is a single response, most students found that STEAM positively impacted their 
English learning by making the lessons more fun and having more chances to practice 
vocabulary, listening, speaking, songs, and games. 

Theme 4. STEAM Influenced Students' Confidence in Speaking English 

Students reported mixed perceptions regarding confidence in speaking English. Several 
students believed that STEAM lessons increased their confidence because they had learned 
more vocabulary and had more opportunities to communicate. For example, Tom explained, "I 
feel confident when I speak English after STEAM lessons because I have learnt a lot of new 
English words." Similarly, Mary stated, "Yes, I do because it was so fun." Anna explained, 
"Yes, I do because I can learn a new language." Elizabeth also believed that STEAM increased 
her confidence: "Yes, I do because it helps me know that I'm learning the right thing." 

Tim expressed confidence because he enjoyed science, while Rose explained, "Yes, I do 
because I like to speak with other people." However, not every student experienced increased 
confidence. For example, Peter admitted, "No, I don't because I sometimes answer wrong 
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questions." Similarly, Veronica stated, "No, I don't because I am very scared when I speak 
English." Likewise, Daisy explained, "No, I don't because I speak English very bad." 

These findings suggest that while STEAM provided opportunities for oral communication, 
speaking confidence was still affected by some individual learner characteristics such as fear of 
making mistakes and language anxiety. 

Theme 5. Collaborative Learning Was Generally Positive but Presented Some Challenges 

Most participants expressed positive attitudes toward working in groups. For example, Peter 
stated, "Yes, because I like working with my friends." Similarly, Tom explained, "It helps me 
feel confident and it is better than I do it by myself." Lucy appreciated working with friendly 
classmates: "Yes, because my friends are friendly." Likewise, Elizabeth believed collaboration 
enhanced learning: "Working in groups makes me laugh and have more knowledge." Veronica 
and Rose also described their classmates as friendly and supportive.  

Nevertheless, several students experienced difficulties during collaborative activities. Mary 
explained, "No, I didn't because they were naughty." Similarly, Anna stated, "No, I didn't 
because they didn't listen to me." Tim also reported, "No, I didn't because I hate him." 

These findings suggest that while collaborative learning was a strength of STEAM instruction, 
its effective implementation was contingent upon effective classroom management, balanced 
group composition and students’ interpersonal skills. 

Theme 6. Students Recognized the Real-Life Relevance of STEAM Learning 

Most students believed that STEAM lessons helped them use English beyond the classroom. 
For example, Tom explained, 

"STEAM really helps me in real-life situations because when I play games I need to know what 
the game says, and when I do a project I also need to write English." (Tom) 

Similarly, Mary believed STEAM helped her understand games more easily. Anna reported, 
"I can speak English with my family." Elizabeth described another practical application: "It 
helps me read the signs on the road when I go on vacation." Likewise, Daisy stated, "I can speak 
with foreigners." Meanwhile, Tim believed STEAM made playing games easier, whereas Rose 
explained that she used English in her daily life. 

The results indicate that students perceived English as a useful tool for communication that 
could be used beyond the school contexts. This is in line with the authentic learning principles 
underlying STEAM education. 

Theme 7. Students Expressed Strong Support for Future STEAM Lessons 

Finally, almost all students expressed a desire to continue learning English through STEAM 
activities. For example, Peter explained, "Yes, because it helps the lesson become more fun." 
Similarly, Tom stated, "Yes, because it improves my creativity." Anna expressed enthusiasm 
for experiments: "Yes, because I can do experiments." Likewise, Elizabeth commented, "Yes, 
I would love to because it helps me learn even more knowledge." 
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Creative activities were particularly valued by Veronica, who stated, "I like drawing and 
making things in my English lesson because I love art." Similarly, Daisy explained, "I like 
drawing about animals because I like animals." Only Mary expressed some hesitation: "No, I 
wouldn't because it was difficult." 

Overall, the interview results show that students were overwhelmingly positive about 
continuing STEAM-based instruction and felt that it provided a more enjoyable, creative, and 
meaningful English learning environment. 

4.7 Integration of the Quantitative and Qualitative Results 
This study adopted a convergent mixed methods approach to provide a comprehensive 
evaluation of the effectiveness of STEAM-based English instruction. Quantitative results 
focused on changes in students' English achievement as measured by pretest and posttest scores. 
Qualitative results explored students' learning experiences, perceptions, and attitudes regarding 
STEAM activities. The convergence of these two types of evidence provides a more nuanced 
picture of the effectiveness of the intervention than either approach alone. The qualitative 
findings complement the quantitative results by revealing important educational benefits that 
were not necessarily captured in students’ achievement scores. The statistical analyses did not 
show a significant difference in the effects of STEAM instruction and the traditional PPP 
approach on students’ English achievement; however, the students described the STEAM 
lessons as engaging, interactive, collaborative, and relevant to everyday life. Perceived benefits 
were increased vocabulary learning, classroom participation, motivation, creativity and 
opportunities to use English in authentic contexts. These findings suggest that the benefits of 
STEAM are beyond measurable academic performance by promoting positive learning 
experiences and learner engagement that could lead to the students’ long-term language 
development and ongoing interest in learning English. 

In particular, the quantitative findings consistently showed that the experimental and control 
groups made significant gains in English achievement during the intervention period. Paired-
samples t-tests showed statistically significant gains for both groups (both p < .001) indicating 
that students improved regardless of instructional approach. Moreover, the one-way ANOVA 
indicated no statistically significant differences between the two groups at pretest (F(1, 89) = 
1.274, p =.262) and posttest (F(1, 89) = 2.416, p =.124), thus confirming that the groups were 
comparable before the intervention and remained statistically similar after the intervention. 
Most importantly, the mixed-design ANOVA indicated a significant main effect of time but a 
non-significant Time × Group interaction, F(1, 89) = 0.214, p = .645, suggesting that STEAM 
approach did not lead to significantly greater gains in English achievement than the traditional 
PPP approach during the intervention period. 

The quantitative data did not show a differential academic effect of STEAM instruction, but the 
qualitative data showed substantial educational benefits that were not reflected in standardised 
achievement scores. Almost all students interviewed described STEAM lessons as more fun, 
more interactive, and more engaging than traditional English lessons. The students often 
mentioned drawing, project work, games, collaborative learning and real-world topics as the 
most memorable parts of the lessons. For example, Tom said he liked "working in groups 
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because my friends and I can share each other's ideas" and Peter said he liked learning about 
the four seasons because the lesson was "beautiful and exciting." The results suggest that 
STEAM was effective in increasing learner engagement but that this increased engagement did 
not lead to significantly better posttest scores within the comparatively short intervention 
period. 

Another important point of convergence is students’ perceived language development. 
Although the quantitative analyses showed that the two groups improved to a similar extent, 
students in the experimental group often expressed that STEAM had improved their English 
learning. Many participants said that they learned new vocabulary, improved their listening and 
speaking skills and became more active in the classroom activities using English. "STEAM 
helps us learn many new vocabularies that will be very useful for us in the future," Elizabeth 
explained. Daisy described learning English by listening to English music. The self-reported 
improvements suggest that students experienced meaningful language development, though 
these perceived gains were not large enough to yield statistically significant differences in 
achievement when compared with the PPP group. 

The qualitative results also offer insight into aspects of learning that the achievement tests do 
not measure. A large number of students reported that they were more willing to communicate, 
more active in group discussions and more willing to use English in real life outside school. For 
example, Tom reported that he played online games and did projects in English; Anna reported 
that she spoke English to family members; Daisy reported that she could communicate with 
foreign people. These responses indicate that students perceived English as a means of 
communication, not merely as an academic subject. These results are in line with the goals of 
STEAM education that emphasise authentic learning, interdisciplinary problem solving, and 
real world application of knowledge. 

Improvements in affective outcomes (motivation, enjoyment and classroom participation) were 
also noted in the interview data. Most students were excited about future STEAM lessons, 
saying they were fun, creative and different from traditional lessons. Tom thought that STEAM 
increased his creativity and Elizabeth thought STEAM helped her “learn even more 
knowledge.” These positive attitudes might help students to continue learning English over a 
long period of time, even if they are not seen right away in tests taken over a short period of 
time. 

But the qualitative findings also help explain the relatively small quantitative differences 
between groups. Although students participated in STEAM activities, some of them still had 
speaking anxiety. For example, Peter stated that he lacked confidence because he was afraid of 
giving wrong answers and Veronica said that she was “very scared” speaking English. Some 
students also had difficulty with group work when classmates were too loud or did not work 
well together. These comments indicate that while STEAM offers many opportunities for 
collaborative learning, its success relies on students’ interpersonal skills, classroom 
management, and enough time for students to adapt to active learning approaches. 

Overall, these findings suggest that the educational benefits of STEAM instruction were 
substantial and not limited to the outcomes measured by achievement tests. Numerically, the 
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STEAM approach was not significantly better than the PPP approach in enhancing students’ 
English achievement during the intervention period. Qualitatively, however, students 
consistently perceived STEAM to enhance their engagement, motivation, creativity, 
confidence, collaboration, and opportunities to use English in meaningful ways. There is no 
contradiction in the apparent difference between the quantitative and qualitative results. This 
implies that standardised achievement tests are mainly concerned with cognitive learning 
outcomes, whereas STEAM education also seeks to develop wider skills like communication, 
creativity, collaboration, learner autonomy, and positive attitudes towards learning. 

In general, integrating the findings suggests that the effectiveness of STEAM should not be 
judged only by immediate test-score gains. While the intervention did not result in statistically 
significant gains in terms of academic achievement over traditional PPP instruction within the 
limits of this study, it did promote positive learning experiences and key twenty-first century 
competencies which may contribute to students’ longer-term language development. Thus, 
future research should include longer intervention periods and a wider range of outcome 
measures (e.g., learner motivation, communication competence, creativity, collaborative skills, 
and sustained engagement) in addition to traditional achievement tests. 

5. Discussion 

The integration of STEAM (Science, Technology, Engineering, Arts, and Mathematics) within 
the English as a Foreign Language (EFL) context has yielded a multifaceted picture of 
educational efficacy. This section evaluates the findings of the current study in relation to 
contemporary international research. 

Academic Achievement and Quantitative Discrepancies 

In terms of standardized performance, the current study observed highly significant 
longitudinal growth in English achievement for both the experimental (STEAM) and control 
(PPP) groups (p < .001). However, the lack of a statistically significant difference between the 
two cohorts (p = .124) suggests that the STEAM approach was structurally indistinguishable 
from traditional PPP instruction in terms of short-term score gains. 

This finding contrasts with studies by Nasab & Rahimi (2023) and Su et al. (2022), which 
reported that STEAM-integrated frameworks yielded statistically superior results in oral skills 
and general English proficiency compared to conventional methods. A possible explanation for 
this discrepancy, as noted in the current study, is the short intervention duration and potential 
maturation effects that influenced both groups equally. This aligns with Lu et al. (2021), who 
argued that brief curricula often benefit cognitive facets but require longer implementation to 
manifest significant emotional or broader achievement shifts. 

Student Engagement and Motivation 

The current study’s qualitative findings strongly resonate with global STEAM literature 
regarding learner motivation. Participants perceived STEAM lessons as engaging, fun, and 
highly relevant to real-life situations. This is highly consistent with Guo (2023), who found that 
STEAM activities stimulate interest by placing students in a "dominant" and "active" position 
within the classroom. Similarly, Irdalisa et al. (2024) demonstrated through the Aiken Index 
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that STEAM-integrated projects yield a substantial enhancement in learning motivation (V = 
.82) compared to conventional instruction. 

Active Learning and Collaboration 

A central theme in the current study was the transition of students from "passive receivers" to 
active participants through project-based tasks. This finding is supported by Imamyartha et 
al. (2024), who underscored the potency of the STEAM-informed 6E framework (Engage, 
Explore, Explain, Engineer, Enrich, Evaluate) in promoting multidimensional learning and 
learner autonomy. Furthermore, international research suggests that the collaborative nature of 
STEAM projects fosters social interactions and problem-solving skills, as observed in studies 
where children engaged in significantly more collaborations during integrated activities. 

Development of Micro-skills: Vocabulary and Creativity 

While achievement scores were parallel, qualitative reports in the current study highlighted an 
increase in vocabulary acquisition and creativity. These findings are mirrored in Su et al. 
(2022), where students reported high scores in the "Organization" and "Repeating" dimensions 
of STEAM learning, which specifically facilitated the grouping and memorization of words and 
grammatical rules. Additionally, Poese (2014) found that teaching vocabulary within a 
discipline-specific domain subject matter is more efficient than fragmented instruction, 
supporting the current study’s finding on the benefits of authentic context. 

Conclusion of Comparison 

In summary, while the current study did not provide empirical evidence for superior academic 
achievement over the traditional PPP approach, it aligns with a growing body of research 
highlighting STEAM's non-measurable benefits. The positive impact on engagement, 
creativity, and long-term interest in English learning observed here is a recurring theme in 
Vietnamese and international STEAM research. The challenges identified—such as teacher 
proficiency and the need for locally contextualized materials—remain consistent hurdles to the 
full realization of STEAM’s potential in the ASEAN region. 

6. Conclusion 

6.1 Summary of Findings 

This study examined the empirical effectiveness of a STEAM-based instructional framework 
compared to the traditional Present-Practice-Produce (PPP) approach in Grade 5 English 
language learning, using a convergent mixed-methods design (N = 91; Experimental group: n 
= 43, Control group: n = 48). The summary below synthesizes the quantitative, qualitative, and 
integrated empirical results. 

Quantitative Findings 

Baseline Equivalence: A one-way ANOVA on baseline pretest scores showed no statistically 
significant difference between the STEAM group (M = 7.65, SD = 1.88) and the PPP group (M 
= 8.04, SD = 1.41), F(1, 89) = 1.27, p = .262, confirming initial baseline equivalence between 
cohorts. 
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Within-Group Longitudinal Growth: Paired-samples t-tests revealed that both cohorts 
achieved statistically significant performance improvements from pretest to posttest. The 
STEAM group improved by +0.72 points (t(42) = -4.07, p < .001), while the PPP group 
improved by +0.84 points (t(47) = -5.00, p < .001). 

Comparative Treatment Outcomes: A one-way ANOVA on posttest scores showed no 
statistically significant difference between the STEAM group (M = 8.37, SD = 1.81) and the 
PPP group (M = 8.88, SD = 1.25), F(1, 89) = 2.42, p = .124. 

Interaction Effects: A 2 x 2 Mixed-Design ANOVA yielded a statistically significant main 
effect of Time, F(1, 89) = 40.87, p < .001, confirming overall sample learning. However, the 
critical Time x Group interaction effect was not statistically significant, F(1, 89) = 0.21, p = 
.645. Contrary to the main expected finding, the STEAM group did not outperform the PPP 
group in post-test scores, as both groups exhibited statistically parallel growth trajectories. 

Qualitative Findings (Student Interviews) 

Semi-structured interviews with ten experimental group students yielded six core qualitative 
themes: 

Enhanced Enjoyment and Engagement: Students perceived STEAM English lessons as 
highly motivating, enjoyable, and engaging, particularly when learning was connected to real-
world themes like weather, food, jobs, and culture. 

Active Learning and Collaboration: STEAM transformed learners into active participants 
through hands-on activities, drawing, project creation, speaking, and group work. 

Perceived Language Gains: Despite standardized posttest outcomes, students subjectively 
reported that STEAM aided their vocabulary acquisition, listening, and speaking skills. 

Mixed Speaking Confidence: While many students noted gains in oral confidence, some 
reported remaining hesitant due to language anxiety and fear of making mistakes. 

Collaborative Dynamics: Group work was received positively overall, though some learners 
experienced challenges with peer behavior and group management. 

Real-Life Contextualization and Future Intent: Students recognized the authentic 
application of English in games, travel, and daily interactions, and overwhelmingly supported 
continuing STEAM instruction in future classes. 

Integration of Findings 

The convergent integration of quantitative and qualitative data reveals a nuanced outcome 
regarding the intervention's efficacy: 

Academic Performance vs. Affective Gains: Quantitatively, standardized test scores indicate 
that STEAM instruction was not superior to the traditional PPP approach in producing 
immediate academic achievement gains. Qualitatively, however, the STEAM approach 
succeeded in boosting student engagement, motivation, collaboration, and authentic language 
perception. 
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Contextual Explanations: The discrepancy between parallel score growth and high student 
enthusiasm is attributed to external factors such as natural maturation, shared mainstream 
curriculum exposure, test-retest familiarity, and the short duration of the intervention. 

Broad Competency Development: Standardized achievement tests primarily evaluate discrete 
cognitive learning, whereas the qualitative evidence confirms that STEAM promotes non-
cognitive competencies—such as creativity, 21st-century skills, positive learning attitudes, and 
sustained interest—which foster long-term language development. 

6. Conclusion 

Based on the quantitative and qualitative evidence gathered in this study, the research findings 
demonstrate a clear distinction between cognitive test outcomes and affective/perceptual 
language gains: 

Improving English Achievement: Contrary to the main expected finding, the quantitative 
results show that STEAM is not more effective than the PPP approach in improving 
standardized posttest scores. Both the STEAM (+0.72) and PPP (+0.84) groups made 
statistically significant longitudinal gains (p < .001), but their overall growth trajectories were 
statistically parallel (F(1, 89) = 0.214, p = .645).  

Increasing Student Engagement: The qualitative findings strongly confirm that STEAM is 
significantly more effective than traditional PPP instruction in enhancing student engagement, 
enjoyment, and motivation. Students actively engaged in hands-on projects, drawing, and real-
world thematic units (e.g., weather, food, culture), moving from passive receivers of 
information into active participants.  

Enhancing Communication Confidence: STEAM demonstrated partial/nuanced 
effectiveness in building speaking confidence. While many learners reported feeling more 
confident and eager to communicate due to increased vocabulary and collaborative group tasks, 
some individual students still experienced speaking anxiety and a fear of making mistakes 

6.3 Implications 

For Teachers 

Shift from Teacher-Centered to Student-Centered Learning: Educators should move away from 
rigid, presentation-heavy formats toward active learning models that place students at the center 
of classroom dynamics.  
Integrate Projects into Language Lessons: English teachers should incorporate 
multidisciplinary, project-based tasks (e.g., drawing, crafts, simple experiments) to connect 
vocabulary and grammar to authentic real-world contexts.  
For Schools 

Invest in STEAM Resources: School administration should allocate funding for hands-on 
learning materials, art supplies, and interdisciplinary kits needed to implement STEAM 
activities effectively.  
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Provide Teacher Training: Institutions must organize structured professional development 
workshops to equip language teachers with classroom management strategies and pedagogical 
skills tailored to active, collaborative group work.  
For Policymakers 

Support Curriculum Innovation: Education authorities should enact policies that accommodate 
flexible, multidisciplinary frameworks within primary school foreign language standards.  
Promote Interdisciplinary Learning: Educational policies should encourage cross-subject 
integration (combining English with science, art, and technology) to develop 21st-century 
competencies alongside language proficiency.  
6.4 Limitations 
Small Sample Size: The study was conducted with a relatively small sample of N = 91 Grade 
5 students (Experimental group: n = 43; Control group: n = 48), which limits statistical power.  
One School Only: Data was collected exclusively at one primary school site (BVT), which 
limits the diversity of the participant background.  
Short Duration: The intervention was implemented over a short time frame of 8 weeks, which 
may be insufficient to observe significant cognitive shifts or measurable test-score divergences 
between instructional methods.  
Limited Generalization: Due to the localized sample, specific institutional context, and short 
instructional timeline, the findings cannot be broadly generalized to all primary schools or 
higher grade levels.  
6.5 Recommendations 
Apply STEAM in More Grades: Future implementations should expand STEAM-integrated 
language programs across different primary and secondary grade levels to evaluate age-related 
developmental impacts.   
Train Teachers in STEAM Pedagogy: Continuous, specialized training programs should be 
designed to help language educators master interdisciplinary design, active learning facilitation, 
and group management skills.  
Combine STEAM with ICT Tools: Integrating Information and Communication Technology 
(ICT) tools, digital media, and multimedia applications into STEAM tasks can further enhance 
student engagement and interactive language practice.  
Conduct Longitudinal Studies: Future research should utilize extended intervention periods 
(e.g., a full academic year or multi-year tracking) to determine whether affective engagement 
gains eventually translate into statistically superior academic achievement over time.  
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