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Abstract— Effective English communication is crucial in 

engineering but challenging for non-native speakers. This study 

addresses the gap in English-speaking proficiency among 

engineering students, particularly from B2 to C2 on the CEFR. 

While PBL is known for enhancing practical skills, its impact on 

language abilities needs exploration. This research evaluates the 

effectiveness of a PBL approach in improving English-speaking 

proficiency among engineering students, hypothesizing that PBL, 

focusing on real-world problems, enhances language skills 

through contextually rich, interactive scenarios. Using action 

research, 46 engineering students participated in a PBL 

curriculum designed to enhance English-speaking skills, involving 

group work on engineering problems necessitating extensive 

English communication. Data collection included pre- and post-

intervention CEFR assessments, with analysis comparing pre- and 

post-test results to measure significant improvements. Preliminary 

results show significant enhancement in participants' speaking 

proficiency, with most advancing from B2 to C2 post-intervention, 

marked by improved fluency, accuracy, and complexity in spoken 

English. These findings highlight PBL's potential to integrate 

language learning with professional skill development in 

engineering education. The study confirms PBL's dual benefits in 

technical and language education, supporting its integration into 

engineering curricula to improve communicative competencies 

alongside technical expertise. 

 

Keywords—Action Research; CEFR; Engineering Education; 

English Language Proficiency; Problem-Based Learning. 

 

JEET Category—C: Research.  

 

I. INTRODUCTION 

n the increasingly globalized world of engineering, 

proficiency in English is not just an asset but a necessity. 

Engineers are required to communicate effectively with 

international colleagues, clients, and stakeholders, making 

English language skills crucial for professional success. 

However, many non-native English-speaking engineering 

students struggle to achieve the high level of proficiency needed 

to excel in their careers (Graddol, 2006). This study focuses on 

addressing the gap in English-speaking proficiency among 

engineering students, specifically aiming to elevate students 

from B2 to C2 levels on the Common European Framework of 

Reference for Languages (CEFR) (Council of Europe, 2001). 

Problem based Learning (PBL)Assists in active learning by 

solving real life situations right here Even if there is significant 

evidence that PBL has been successful to improve technical and 

practical skills (Barrows, 1986), its effectiveness in improving 

language proficiency has not received a large amount of 

research. We are convinced that the motivating and interactive 

nature of PBL can significantly enhance students' English-

speaking skills in relevant contexts that necessitate effective 

communication (Hmelo-Silver, 2004). 

This study aims to evaluate the effect of a curriculum based 

on project-based learning (PBL) plots on the speaking 

performance skills of engineering students. The purpose of the 

study is to determine whether PBL may serve as a potential 

approach to assist students in moving from a B2 level towards 

C2 proficiency through problem-solving tasks that incentivize, 

require, and validate deep engagement with using English. The 

implications of this study, if successful, could offer sound 

justification for embedding language learning into technical 

education to better prepare engineering students with the 

necessary linguistic competencies required to perform their 

professional duties (Savery 2006). 

The purpose of this is intro to create a basis for the detailed 

exploration that follows about how PBL can fill the void in 

English-speaking skills gap, which leads to literacy and 

employability for Chinese engineering students. 

II. NEED ANALYSIS 

The context was Hubli-Dharwad, a moderate-sized (Tier II) 

city in North Karnataka. This context is significant as students 

in Tier II cities like Hubli-Dharwad generally have lesser 

opportunities to be in an English-speaking immersion than their 

peers who live in larger metros. Such a gap may impact their 

English language acquisition, especially in relation to oral 

communication. In addition, the linguistic background of the 

students mostly encompassing Dravidian languages such as 

Kannada also affects their experience in learning English. The 

differences in the structure of Dravidian languages and English 

as well as phonetics could act both way- it could be beneficial 

or a hindrance when they acquire their second language. These 

factors underscore the need for specialized interventions, such 

as the Problem-Based Learning (PBL) approach used in this 
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study, to address both linguistic and contextual barriers specific 

to this demographic. 

One primary factor behind the need to improve English 

speaking skills of engineering students is obviously the growing 

needs of global workplace. English is seen as a necessity 

because of its role in international workplaces, working with 

global groups and reading high-level research and technical 

papers (Graddol 2006). Although this need is well recognized, 

many (non-native speaker) engineering students attain 

insufficient levels of language proficiency (particularly in 

speaking). This affects their performance in schools and 

employability (Crystal, 2012). 

It has been documented that the traditional approaches of 

teaching language do not necessarily cultivate communicative 

competence (Richards, 2006) required for practical situations in 

real world. Engineering students should be communicating 

complex ideas, taking part in technical discussions and 

explaining the work that they have done. It consequently entails 

an immediate demand for the application of new methods which 

integrate both language acquisition and technological skills 

development (Johns, 1997). 

To fulfil this need, Problem-Based Learning (PBL) poses a 

possible solution as a student-centered approach that engages 

students’ real-world problem solving and hence meaningful 

contexts needed for language practice (Barrows, 1986). The 

emphasis on collaborative learning and critical thinking that 

characterizes PBL relies heavily upon the communication skills 

necessary to enter the workplace (Hmelo-Silver, 2004). PBL 

also improves language skills since students need to use English 

in the communicative situations that it creates (Savery, 2006). 

Thus, introducing PBL into the engineering major can bridge 

the gap in English-speaking capability. PBL provides 

meaningful contexts for language use, as the problems tackled 

regularly need a significant amount of communication; 

consequently, it enhances speech fluency, accuracy and 

complexity (Schmidt et al., 2011). This review shows how PBL 

can be used as a tool to promote linguistic and technical 

development at the same time which makes it an excellent 

strategy for enhancing the English language speaking 

performance of engineering undergraduates. 

III. LITERATURE REVIEW 

A. Introduction to the Literature Review 

This literature review intends to analyse the role of English 

language proficiency in developing engineering students 

competent and describes the effectiveness of Problem-Based 

learning (PBL) as a teaching method that incorporates language 

skills development. This review discusses the importance of 

English language proficiency for engineers, common 

difficulties faced by non-native speakers, existing methods of 

teaching PBL in language learning and engineering education. 

B. Importance of English Language Proficiency in 

Engineering Education 

Today in global engineering technology, cuting-edge 

advancement, English is the basic tool of gaining you native 

English speaker. Engineers should communicate clearly 

between themselves, international counterparts, clients and 

stakeholders. According to Graddol (2006), English is the 

lingua franca at engineering work area, so that language 

competency needed to access up-to-date research as well 

project on global scale. Studies have shown that knowing how 

to speak English can be positively associated with success in 

engineering related careers (Crystal, 2012). 

C. Challenges Faced by Non-Native English-Speaking 

Engineering Students 

Non-native English speaking engineering students face 

numerous challenges, including those with technical jargon, 

discussions and simply articulate complex ideas. Such 

problems may get in the way of their studies and future careers 

(Richards, 2006). According to Johns (1997) traditional 

methods taught by mainstream teachers do not facilitate the 

effective transfer of what communication skills are necessary 

outside de classroom. 

D. Existing Pedagogical Approaches 

 

Grammar-translation and audiolingual methods of foreign-

language instruction have been criticized for being ineffective 

in developing speaking skills. Task-Based Language Teaching 

(TBLT) and Communicative Language Teaching (CLT) are 

more groundbreaking approaches that seem to have a larger 

promise. Research by Schmidt et al. When it is mentioned that 

these approaches may enhance language skills through 

providing engaging contexts for practicing language (2011), 

they become seemingly helpful in the task of a teacher, 

henceforth leading teachers to implement this controversial 

means of instruction. Nonetheless, there are lapses in the 

literature regarding their incorporation into engineering 

education. 

 

E. Problem-Based Learning (PBL) as a Pedagogical 

Approach 

Problem-based learning (PBL) is a student-centred teaching 

or method that engages students in solving no-boy problems 

through active and higher-order thinking. The use of this 

method has been previously shown by Barrows (1986) and 

Hmelo-Silver (2004) to be useful in improving technical as well 

as practical skills. This means that PBL can develop language 

as well; Savery (2006) argue that they can even help developing 

the language since students are given opportunities to be active 

in using English. However, its usage has not completely utilised 

in engineering education. 
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F. Hypothesis and Theoretical Framework 

The study hypothesized that real-world problem-solving 

through PBL can improve English speaking skills via 

interactive and realistic scenarios. The following research is 

framed by socio-cultural theory (Vygotsky, 1978). 

G. Conclusion of the Literature Review 

This literature review approximates the importance of 

English language proficiency in the engineering domain, 

challenges faced by non-native speakers, and potentialities of 

PBL as a pedagogical practice. This identifies an area in which 

present research is lacking, this being within engineering 

education with PBL as a means of supporting language 

proficiency. This paper aims at filling this gap in knowledge 

and contributing to the field by demonstrating how effective is 

PBL when it comes to improving engineering students' English-

speaking skills. 

IV. RESEARCH DESIGN  

A. Theoretical Framework 

The socio-cultural theory is used as the theoretical basis for 

this research because it establishes that social and cultural 

contexts, play a major role on students learning. The utilization 

of PBL is compatible with this theory that engages students to 

discuss and involve in authentic communication among each 

other. 

B. Research Questions 

The primary research question guiding this study is: How 

effective is Problem-Based Learning (PBL) in enhancing the 

English-speaking proficiency of engineering students from B2 

to C2 levels on the CEFR scale? 

Sub-questions include: 

● What specific aspects of English-speaking proficiency 

(fluency, accuracy, complexity) are most improved 

through PBL? 

● How do students perceive the impact of PBL on their 

language learning and professional skills? 

C. Hypothesis 

The hypothesis of this study is that Problem-Based Learning 

(PBL), by focusing on real-world problems, enhances English-

speaking skills through contextually rich, interactive scenarios, 

leading to significant improvements in fluency, accuracy, and 

complexity of spoken English among engineering students. 

 

D. Research Approach 

 

This study employs an action research approach, which is 

iterative and participatory, involving cycles of planning, action, 

observation, and reflection. This approach allows for 

continuous refinement of the PBL intervention based on 

feedback and observed outcomes. 

V. RESEARCH METHODOLOGY  

A. Participants Profile 

The study involved 46 freshman engineering students from a 

Tier II city engineering university. Participants had a 

foundational understanding of basic English grammar, having 

studied English for a minimum of five years during their 

primary and secondary education. 

 

B. Sampling Method 

A purposive sampling method was used to determine B2 

proficient students. We selected it to be the students who would 

most likely benefit from engaging with the PBL intervention 

and provide the full picture for answering our research question. 

C. Data Collection Instruments 

Data was collected using a suite of tools, including the Pre 

and Post Test of Integrated Pedagogical Approaches (IPAs), 

Focused Group Discussions, and Surveys. The validation of 

these instruments involved expert reviews for content and face 

validity and pilot testing with a small sample from the target 

population. 

 

D. Validation of Assessment Instruments 

Assessment instruments – All assessment instruments were 

piloted with a small sample from the target population to help 

determine feasibility and utility, and the content validity was 

assessed by an expert panel to ensure that design issues 

addressed face validity (simple understanding, administrative 

difficulty, adaptation in specific situations). Expert reviews 

ensured content validity by determining if the test assessed all 

essential areas of proficiency in a language. Testing has been 

used to evaluate face validity, by gathering feedback from non-

participant individuals in order to determine their perceived 

effectiveness. Pilot testing was conducted to identify 

discrepancies and gather feedback on the design and 

implementation of the test. 

VI. PEDAGOGICAL INTERVENTION 

A. Problem-Based Learning (PBL) 

PBL intervention focused on a collaborative and interactive 

process to facilitate students' English-speaking skills. Taken 

into a 12-hour (over four sessions) intervention focusing on 

individual aspects of proficiency in speech production. 

B. Pre-Test and Post-Test Activities 

 

Pre-Test: Making Public Announcements on an Environmental 

Campaign 

Session 1: Cross-Cultural Presentation Project 
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Session 2: Global Issues Project and Panel Discussions 

Session 3: Mock Business Meetings 

Session 4: Media Analysis Task 

Post-Test: Revisiting the Public Announcements Activity 

 

VII. DATA ANALYSIS  

A. Quantitative Analysis 

1) Mean and Variance (Pre and Post Test) 

The quantitative analysis involved comparing the mean 

scores and variances of pre- and post-test results across various 

English language speaking proficiency (ELSP) indicators. 

Significant improvements were observed in mean scores across 

all speaking skills, indicating enhanced proficiency. Variance 

in scores suggested diverse levels of individual improvement, 

highlighting the adaptability of the PBL approach as shown in 

Tabel I. 

 
TABLE I 

MEAN AND VARIANCE – PRE AND POST TESTS 

PBL Pedagogical 

Approach  

Mean Variance 

ELSP Indicators  Pre Post Pre Post 

Describing Experience  2.1087 4.0870 0.1879 0.3923 

Giving Information  2.1739 4.1522 0.1469 0.4430 
Putting a case  2.2174 3.9783 0.1739 0.5106 

Making Public 

Announcements 
2.1522 4.0652 0.1319 0.3734 

Addressing Audiences  2.1739 4.2609 0.1469 0.3749 

 

2) Comparison – Indicator wise number of students in 

Pre and Post Test 

 

1. Describing Experiences 

 

  

 
 

Fig. 1.  Clustered Column representation of number of students in Pre and Post 

Test of Describing Experiences Indicator.  

 

2. Giving Information 

 

 
 

 

 

  
Fig. 2.  Clustered Column representation of number of students in Pre and Post 

Test of Giving Information Indicator.  

 

3. Putting a Case 

 

 
 

 
Fig. 3.  Clustered Column representation of number of students in Pre and Post 

Test of Putting a Case Indicator.  

 

 

4. Making Public Announcement  

 

 
 

 
Fig. 4.  Clustered Column representation of number of students in Pre and Post 
Test of Public Announcement Indicator.  
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5. Addressing Audiences  

 

 

 
Fig. 5.  Clustered Column representation of number of students in Pre and Post 

Test of Addressing Audiences Indicator.  

 

B. Qualitative Analysis 

Thematic analysis of students' reflections provided deeper 

insights into the subjective experiences and perceived benefits 

of the PBL pedagogy. The analysis revealed substantial 

benefits, including increased confidence, enhanced 

pronunciation and vocabulary, and improved effectiveness in 

conversations. 

VIII. RESULTS AND DISCUSSIONS 

A. Results  

1) Mean and Variance (Pre and Post Test) 

Describing Experiences: The mean score for describing 

experiences improved significantly from 2.1087 in the pre-test 

to 4.0870 in the post-test. The variance increased from 0.1879 

to 0.3923, indicating a wider range of individual improvements. 

 

Giving Information: The mean score for giving information 

showed substantial improvement from 2.1739 to 4.1522. The 

variance increased from 0.1469 to 0.4430, reflecting diverse 

levels of enhancement among students. 

 

Putting a Case: The mean score for putting a case rose from 

2.2174 to 3.9783, with the variance increasing from 0.1739 to 

0.5106, suggesting varied levels of individual progress. 

 

Making Public Announcements: The mean score for making 

public announcements increased from 2.1522 to 4.0652. The 

variance went up from 0.1319 to 0.3734, showing a broader 

distribution of individual gains. 

 

Addressing Audiences: The mean score for addressing 

audiences improved significantly from 2.1739 to 4.2609. The 

variance increased from 0.1469 to 0.3749, indicating a wide 

range of individual improvements. 

 

2) Comparison – Indicator wise number of students in 

Pre and Post Test 

 

Figures (1,2,3,4,5) provide the transition of students from 

lowest scale of 1 to highest scale 5 in language proficiency after 

an intervention using Problem-Based Learning (PBL). The 

detailed inference from the data is as follows: 

1. Elimination of the Lowest Proficiency Levels: The 

intervention effectively eradicated the "Lowest" 

proficiency level in all indicators, with "Describing 

Experiences" showing a reduction from 4% to 0%. 

Notably, for the other indicators ("Giving 

Information," "Putting a Case," "Public 

Announcements," and "Addressing Audiences"), there 

were no students in the "Lowest" category either pre- 

or post-intervention, which signifies a focused cohort 

that was already starting from a relatively higher 

baseline. 

 

2. Significant Reduction in Below Moderate Level: 

i. Describing Experiences: A dramatic decrease 

from 80% pre-intervention to 0% post-

intervention, indicating a strong shift toward 

higher proficiency. 

ii. Giving Information: Like "Describing 

Experiences," this indicator saw a decrease 

from 83% to 0% in the "Below Moderate" 

category. 

iii. Putting a Case: Decreased from 78% to 2%, 

showing most students moved to higher 

proficiency levels. 

iv. Public Announcements and Addressing 

Audiences: Both saw their "Below 

Moderate" numbers drop from 85% and 83% 

to 0%, respectively. 

 

3. Impressive Gains in Above Moderate and Highest 

Levels: 

i. Describing Experiences: There was a 

remarkable increase from 0% to 61% in the 

"Above Moderate" category and from 0% to 

24% in the "Highest" category. 

ii. Giving Information: Showed increases to 

54% in "Above Moderate" and 30% in 

"Highest". 

iii. Putting a Case: Increased to 57% in "Above 

Moderate" and 22% in "Highest". 

iv. Public Announcements and Addressing 

Audiences: Both indicators showed 

considerable improvement, with "Public 

Announcements" increasing to 63% in 

"Above Moderate" and 22% in "Highest", 

and "Addressing Audiences" moving to 57% 

in "Above Moderate" and 35% in "Highest". 

4. Overall Trends: 

i. There is a significant movement of students 

from the "Below Moderate" category to the 

"Moderate," "Above Moderate," and 

"Highest" categories post-intervention across 

all indicators. This shows that PBL not only 
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helps in shifting students out of lower 

proficiency levels but also significantly 

boosts their capabilities to the upper echelons 

of language proficiency. 

ii. The results indicate that PBL is particularly 

effective in enhancing complex 

communicative abilities such as addressing 

audiences and putting a case, crucial skills in 

professional and academic settings. 

 

3) Inductive Reflexive Thematic Analysis and Content Analysis 

on Participants’ reflections  

 

The inductive reflexive thematic analysis along with the content 

analysis of students' reflections confirmed the positive impact 

of the PBL intervention. Following are the themes generated 

from the reflections. Thematic analysis was conducted 

following Braun and Clarke's six-phase framework. 

 

i. Inductive Reflexive Thematic Analysis  

Themes Generated from the Reflections 

1. Increased Confidence: 

Students frequently mention feeling more confident in 

expressing themselves in English after the PBL sessions. 

Participant Reflections: 

a. "I now feel more confident speaking in front of 

others, thanks to the practice sessions." (P1) 

b. "I feel more confident in my ability to communicate 

effectively in English." (P43) 

c. "The PBL intervention was instrumental in 

enhancing my overall speaking proficiency." (P46) 

 

2. Effective Conversations: 

A common theme is the ability to engage in conversations more 

effectively, demonstrating progress in applying language skills 

in practical scenarios. 

Participant Reflections: 

a. "Researching and discussing global issues 

expanded my vocabulary and speaking fluency." 

(P3) 

b. "I can now participate more actively in class 

discussions and group projects." (P14) 

c. "The practice sessions helped me develop a clearer 

and more engaging speaking style." (P40) 

 

3. Role-Playing Success: 

Role-playing scenarios are frequently mentioned as beneficial, 

helping students handle common situations in English with 

increased proficiency. 

Participant Reflections: 

a. "Role-playing in business scenarios taught me how 

to effectively communicate in professional 

settings." (P4) 

b. "The role-plays taught me how to navigate cultural 

differences in communication." (P23) 

c. "The role-plays and presentations helped me 

develop a stronger speaking presence." (P44) 

 

4. Expanded Vocabulary: 

Several students highlight the acquisition of new vocabulary, 

making it easier for them to communicate effectively. 

Participant Reflections: 

a. "Collaborating with my peers on projects enhanced 

my ability to express complex ideas clearly." (P7) 

b. "I learned new vocabulary during the cultural 

exchange presentations." (P11) 

c. "The focus on global issues made my speaking more 

relevant to real-world contexts." (P36) 

 

5. Improved Pronunciation: 

Many students note improvements in pronunciation, indicating 

that the intervention positively impacted their clarity in speech. 

Participant Reflections: 

a. "The structured feedback from mock meetings helped 

me refine my pronunciation and grammar." (P8) 

b. "The PBL sessions significantly improved my 

pronunciation and intonation." (P38) 

c. "The intervention helped me develop a more natural 

speaking rhythm." (P25) 

 

6. Practical Communication Skills: 

Students express progress in practical communication 

scenarios, from formal presentations to everyday conversations. 

Participant Reflections: 

a. "Preparing media responses allowed me to practice 

concise and impactful communication." (P10) 

b. "The structured practice helped me reduce my 

speaking anxiety." (P30) 

c. "I can now give more organized and coherent 

presentations." (P35) 

 

7. Engagement and Motivation: 

There is a recurring theme of increased engagement and 

motivation due to the diverse and practical nature of the 

activities. 

Participant Reflections: 

a. "The variety of activities kept me motivated and 

improved my overall speaking competence." (P15) 

b. "The diverse activities made me a more versatile and 

effective speaker." (P32) 

c. "The PBL approach made learning English more 

practical and enjoyable." (P21) 

 

8. Overall Language Growth: 

The feedback collectively suggests an overall growth in 

language skills, encompassing various aspects of speaking 

proficiency. 

Participant Reflections: 

a. "The cross-cultural presentations helped me better 

understand and use diverse communication styles." 

(P2) 

b. "Engaging in panel discussions taught me how to 

articulate arguments and debate respectfully." (P9) 

c. "The symposium enhanced my ability to present 

complex information clearly." (P28) 

 

ii. Content Analysis on Participants’ reflections  

 



Journal of Engineering Education Transformations, Volume No 38, December 2024, Special issue, eISSN 2394-1707 

 

111 

 

Content analysis was performed to quantify the presence of 

specific themes: 

1. Coding and Categorization: Reflections were assigned 

codes based on recurring words or phrases. 

2. Frequency Count: The frequency of each code/theme 

was counted to identify the most common themes. 

 
Fig. 6.  Line with marker chart representation of number of frequency of 

students.  

 

B. Discussions  

The results indicate that PBL is a useful pedagogical 

approach to improve engineering students' English-speaking 

proficiency. The difference between the B and C levels shows 

an increase from basic receptive and productive skills to 

advanced communication, suggesting PBL not only improves 

basic communication but also leads towards a higher 

complexity in language use. 

Importantly, the statistically significant increase in mean 

scores along with positive qualitative comments from students 

suggest that PBL has potential for enhancing language 

proficiency. The mixed-method nature of the study gives a 

holistic view of PBL effect on language competency, which 

contributes to language learning syllabuses. 

IX. CONCLUSION 

The results indicated great improvement in all speaking skills 

indicators, as the mean scores improved significantly to reflect 

the effectiveness of PBL direction and implementation. 

Feature 1 – Increased Variability: The variance increase for 

each of the indicators indicates varying improvements 

depending on a student-level — an objective that is best served 

through a more personalized, adaptive approach such as PBL. 

Improved Speaking Proficiency: The improvement in 

speaking proficiency in all indicators conforms to the 

hypothesis that PBL, which involves context-rich and dynamic 

situations where students are required to use English language, 

is effective at helping people learn English as a second 

language. 

This confirms that PBL is an effective pedagogical method 

for enhancing engineering students' proficiency in English 

speaking from B2 to C2 levels of the CEFR scale. Findings of 

the study show that PBL is a potent interventional method to 

improve EFL speaking skills among engineering students.  

These shifts from B2 proficiency levels to C2 suggest that 

PBL does more than promote foundational communication 

skills; it appears to also foster processes where the use of 

language becomes increasingly sophisticated and fluid. Further 

supporting the success of the PBL intervention are the positive 

reflections received from students regarding their confidence 

and effectiveness in conversations. 

Therefore, PBL has been a big achievement in improving 

English speaking skills with engineering students, allowing us 

to construct a strong base for future language learning 

strategies. 

APPENDIX 

Appendixes, if needed, appear before the acknowledgment. 
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