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Abstract: 21 

This study maps pedagogical practices among STEMM faculty in Indian higher education, 22 

identifying patterns of pedagogy adoption across traditional, active, experiential and 23 

research-oriented approaches. 93 faculty from diverse STEMM fields (Science, Technology, 24 

Engineering, Mathematics, Medicine) across India responded to the survey. A structured 25 

exploratory survey captured demographic data—including teaching experience (<1 to >10 26 

years) and student age groups (primarily 18–25 years)—alongside self-reported 27 

instructional methods. Responders also skewed toward life sciences and engineering and 28 

many taught undergraduates in Indian Higher Education Institutes. 59% of faculty reported 29 

no prior experience teaching students with disabilities, highlighting limited faculty 30 

exposure to disability-inclusive teaching within the surveyed sample. While faculty spend 31 

dedicated break time developing new techniques, structural barriers like computational 32 

diversity and language differences persist. 33 

10 variable teaching approaches were evaluated by faculty responders such as such as 34 

chalk-and-talk lectures, problem-based learning, group work, term projects, asynchronous 35 

methods, journal clubs etc. A 5-point Likert scale captured the frequency of teaching 36 

approaches, while additional items measured time allocated to learning new techniques 37 

during breaks. One of our main findings highlights the continued prevalence of traditional 38 

teaching practices alongside the gradual adoption of active learning approaches, suggesting 39 

that pedagogical change in Indian higher education may occur through gradual layering 40 

rather than replacement and offering implications for faculty development in resource-41 

constrained contexts. Nonetheless, it is evident among our respondents that faculty 42 

members would be willing to embrace innovative teaching strategies, as long as 43 

institutional support is extended, especially in terms of time.  44 

STEMM faculty are embracing teaching strategies that are continuous and student-focused 45 

and thus match NEP 2020 objectives. Nevertheless, moving from lecture-based instruction 46 



 

 

 

3 

to an inclusive form of education needs sufficient preparation time and faculty training in 47 

Universal Design for Learning (UDL) frameworks. We suggest that UDL training among 48 

STEMM faculty members should move beyond compliance measures and into a pathway to 49 

making classroom learning more engaging, inclusive and as a means of tackling structural 50 

barriers.  51 

 52 
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Introduction: 76 

The need for active learning and inclusive classrooms has become increasingly urgent 77 

especially after COVID - 19 when we were forced to move online. We inadvertently created 78 

an overreliance on visual media to engage with concepts [1]. Unfortunately, conventional 79 

lecture-based teaching in Higher education institutes (HEI) remains deeply embedded in 80 

university education, particularly in contexts characterised by large class sizes, content-81 

heavy curricula, limited faculty time, and uneven access to teaching resources [2]. Passive 82 

learning in lecture formats does not have the same reach as before as students spend 83 

considerable time on social media, engaging with content that limits attention in class to 84 

individual forms of pedagogy [3]. Perhaps this is why science, technology, engineering, 85 

mathematics, and medicine (STEMM) concepts elucidated by active learning strategies 86 

better student engagement and learning as compared to lecture formats of teaching [4]. 87 

 88 

Current STEM pedagogy has often benefited from active learning tools as depicted by two 89 

systematic reviews which showed a difference of an entire letter grade when active 90 

learning strategies were used in the classroom [5]. This might even help students in 91 

introductory courses where the rate of drop out tends to be higher than usual especially 92 

with students from marginalised backgrounds or those with learning disabilities [6];[7]. 93 

Students in active learning classrooms do not necessarily need to only rely on background 94 

knowledge from school which tends to skew the success rate for students from socially 95 

disadvantaged backgrounds. They can be supported in different ways such as attending, 96 

processing and analysing that information. In STEM especially, integrating abstract 97 concepts, using one’s quantitative reasoning, remembering specialised terminology and 98 

acronyms, as well as visual representations, and problem-solving skills are needed 99 

simultaneously. By creating multiple ways of learning in the classroom with peer review 100 

and feedback, interaction and application and several such active learning strategies one 101 

can accommodate students of differing needs.  102 

 103 
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Although the evidence supporting active learning is substantial, the implementation of 104 

these approaches is shaped by institutional and educational context. Indian STEMM 105 

classrooms may differ considerably in class size, student preparedness, language, access to 106 

educational technology, faculty workload, and opportunities for pedagogical development. 107 

Furthermore, pedagogical practice cannot be divorced from access and inclusion. Students 108 

do not enter higher education with uniform educational histories, learning preferences, 109 

physical abilities, sensory needs, or modes of attention and information processing [8]. The 110 

Rights of Persons with Disabilities (RPWD) Act, 2016 encourages “measures to promote, 111 

protect and ensure participation of persons with disabilities in adult education and 112 continuing education programmes equally with others” [9].  Under the Rights of Persons 113 

with Disabilities Act, all government and government-aided higher educational institutions 114 

are required to have not less than 5%  of seats for students with disabilities [9]. Since most 115 

higher education and research institutions in India fall in this group, it is important that the 116 

Act be implemented in practice as well as in spirit. However a survey by the National 117 

Centre for Promotion of Employment of Disabled People (NCPEDP) revealed that only 118 

0.56%  of such individuals attend HEIs in India [10]. This can be attributed almost solely to 119 

lack of access for both physically challenged and students with neurodevelopmental or 120 

learning differences. The problem gets more complicated as neurodivergence is often 121 

unrecognised or unassessed and hence unsupported in higher education.  122 

 123 

Although there have been increasing instances of international research that support active 124 

learning, relatively little is known about how STEMM faculty navigate access and inclusion 125 

in Indian HEIs, and how these practices intersect with faculty preparation for inclusive 126 

teaching [11]. In India variations exist not only in matters of access but also class size, 127 

knowledge systems, student preparedness, faculty workload, access to educational 128 

technologies, and opportunities for pedagogical training. It is thus not just a matter of 129 

individual preference. In order to know more about how and where STEMM faculty in HEIs 130 

in India may be facing roadblocks this study was formulated as a voluntary survey of 131 

pedagogical practices to examine patterns of similarity and convergence across disciplines. 132 
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Using a structured and detailed questionnaire, a survey was conducted among 93 faculty 133 

members belonging to various STEMM fields in Indian HEIs . The anonymous questionnaire 134 

included demographic and teaching-related information, frequency of usage of ten different 135 

kinds of pedagogies including chalk-and-talk method, problem-based learning, group 136 

learning, project method, asynchronous approach, and journal club, and the amount of time 137 

spent on acquiring the knowledge of any new pedagogy during breaks from academics. 138 

Additionally, the experiences of the faculty members with regards to teaching disabled 139 

students as well as the conditions necessary for using innovative pedagogies have been 140 

explored. With the help of this documentation this study seeks to inform context based 141 

faculty development across the country and start a conversation about institutional 142 

support strategies for Indian higher education. 143 

 144 

Methods:  145 

This exploratory study attempts to address four questions: 146 

1. What pedagogical approaches are most frequently reported by STEMM faculty in 147 

Indian HEI? 148 

2. How often are enquiry based, experiential, asynchronous and activity based 149 

approaches incorporated alongside traditional teaching methods in STEMM 150 

classrooms? 151 

3. How much experience do STEMM faculty report in teaching students with 152 

disabilities? 153 

4. What does faculty-reported time spent developing pedagogical practices suggest 154 

about the institutional conditions required for pedagogical innovation? 155 

 156 

 157 
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Study Design: 158 

This study aimed to analyse the various teaching tools and pedagogical practices used by 159 

faculty members in STEMM universities in India. The study also aimed to capture the 160 

frequency with which instructors use active learning tools to reinforce lectures and 161 

preparation time required to implement these pedagogical practices. For a deeper 162 

understanding of the collected data demographic information, teaching experience and age 163 

groups taught was also collected. 164 

 165 

Participant Recruitment: 166 

A consolidated list of 1,074 universities in India by the University Grants Commission 167 

(UGC), last updated in 2023 was used as a reference list. The list consists of 460 state 168 

universities, 128 deemed-to-be universities, 56 central universities and 430 private 169 

universities across all states and union territories in India. Apart from the type of 170 

university, the list also mentions the name, location and notification date for universities 171 

according to the states they are located in. However, UGC now maintains separate lists for 172 

all central, state, deemed and private universities. Faculty members belonging to STEMM 173 

universities were identified and contacted to participate in the survey. A total of 3,316 174 

faculty members were invited via email using their publicly available institutional contact 175 

information. It was also ensured that the instructors contacted had a diverse disciplinary 176 

background within STEMM (Science, Technology, Engineering, Mathematics, and Medicine) 177 

as well as other related fields. To ensure that every department was represented, one 178 

faculty member per department was contacted. Either the head of department (HOD) or 179 

the director was selected and invited to participate in the survey. In addition to university 180 

departments, colleges affiliated with the particular university were also identified and 181 

examined to identify a faculty member from the STEM department. With this sampling 182 

strategy medical colleges were also included in the study design and contacted through 183 

publically available information. 184 
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To prepare the survey questions a pilot study was first conducted among 18 science faculty 185 

members of Azim Premji University campuses across Bangalore and Bhopal. Based on the 186 

responses all questions were retained. Initial questions were planned after numerous 187 

participation in the study was voluntary, and responses were collected anonymously 188 

following institutional review board (IRB) approvals.  189 

Survey Instrument: 190 

The data was collected with the help of a structured questionnaire prepared by the authors, 191 

designed to answer demographic information of the respondents as well as their individual 192 

pedagogical practices. Questions were based on A total of 93 responses were recorded 193 

from the email invitations that were sent. The overall response rate was approximately 194 

3.0%. Non-response or incomplete responses may have resulted from the voluntary 195 

recruitment approach and undeliverable institutional email addresses; however, the 196 

reasons for non-response cannot be established from the study data. 197 

The survey was created in such a manner that the participants had the liberty of choosing 198 

from multiple options. Every question was optional. Thus not all respondents answered 199 

every question in the survey. As a result, the total number of responses will vary from 200 

question to question and analysis was conducted for the available responses for each 201 

question.  202 

 203 

The questionnaire focused on data collection from two main sections: 204 

a. Demographic Information:  205 

Years of teaching experience (<1 year, 2–4 years, 4–6 years, 7–8 years, >10 years) 206 

Age groups taught (Below 14, 14–17, 18–20, 21–25, 25–30, >30) 207 

 208 

b. Teaching Practices and Pedagogical Tools: 209 

Faculty members were asked to indicate how frequently they used different 210 

teaching approaches in their classroom. These included: 211 

Chalk-and-talk lectures 212 

Student presentations 213 
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Group work or laboratory work 214 

Problem-based learning 215 

In-class activities (e.g., jigsaw model) 216 

Asynchronous teaching methods 217 

Out-of-class activities (e.g., field trips, nature walks) 218 

Journal clubs 219 

Term projects (research based written summary) 220 

Other term projects (podcasts, video files, posters, exhibits) 221 

 222 

The responses were recorded using the five-point Likert scale. This included Never, Rarely, 223 

Sometimes, Most of the time and All the time. Participants were also asked to report the 224 

amount of time they usually spend in semester breaks studying and integrating new 225 

pedagogical techniques using a similar 5-point scale where 0 meant no time  and 5 meant 226 

all the time. 227 

 228 

Data Collection: 229 

The survey responses were collected with the help of google forms that were circulated 230 

electronically over the study period. The responses were then compiled into a single 231 

dataset. 232 

 233 

Data Processing and Filtering: 234 

Responses from both the nationwide survey as well as Azim Premji University were 235 

combined for processing. The final compiled dataset was further processed to remove any 236 

duplicate responses or filter out incomplete responses from the study. Only valid responses 237 

with sufficient information were kept for the final analysis.  238 
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Data Analysis: 239 

Calculations for frequency distributions and their consequent visualizations using bar 240 

graphs were performed using R (version 4.5.1). Data visualization was carried out using 241 

the ggplot2, tidyr, janitor, patchwork, cowplot, patchwork, dplyr, stringr, viridis, polr(), and 242 

MASS packages in R.  243 

Results:    244 

                                                                      245 

            246 

Fig.  1: Broad disciplines taught by the respondents (n = 93). 247 
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 248 

The respondents represent a wide range of STEMM disciplines with a significant skewed 249 

towards Life Sciences and Engineering. The largest group of faculty responses are from 250 

biology or allied disciplines (n = 26), followed by engineering/technology (n = 20). Notable 251 

representations also include physics or allied disciplines (n = 8), biology ( n = 7), chemistry 252 

or allied disciplines (n = 5) and mathematics (n = 5) as seen in fig. 1. Other disciplines 253 

namely agriculture, marine sciences, veterinary sciences, psychology and other 254 

interdisciplinary fields showed responses in low frequencies ( n = 1-2 each). 255 

Overall, our sample represents a heavy concentration of respondents in life sciences and 256 

engineering with limited representation from other STEMM fields. 257 

 258 

 259 

Fig.  2: Demographic characteristics of survey respondents (a - Age groups taught, b - Years of teaching 260 

experience, c - Experience in teaching students with a disability, d - Nature of Diversity in Classrooms). 261 
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 262 

Most of the faculty respondents reported in teaching undergraduate students, with the 263 

most common categories being the age groups 18 - 20 years (n = 45) and  21-25 years (n = 264 

48). Very few respondents reported in teaching younger or older age groups, including age 265 

categories of 14 - 17 years (n =  3), 25 - 30 years (n =  2), and below 14 or above 30 (n =  1 266 

each). Our findings primarily focus on pedagogical practices in the context of higher 267 

education, particularly undergraduate teaching as seen in fig.  2. 268 

 269 

The majority of the respondents (n =  59) reported having no prior experience in teaching 270 

students with disabilities. Among the respondents who reported having experience, the 271 

distribution varied. Thirteen faculty respondents reported having taught students with 272 

physical disabilities only, five reporting learning disabilities only, and five with students 273 

reported by faculty as neurodiverse. Six respondents reported teaching students with both 274 

learning and physical disabilities. 275 

 276 

 277 
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 278 

Fig.  3: Teaching tools employed in the classroom (a - Presentations, b - Chalk-n-Talk, c - Group 279 

Work/Laboratory Work, d - In Class Activity/ Jigsaw Model) 280 

 281 Fig. 3a and 3b show that classroom presentations are used “all the time” (n =  30) and 282 “most of the time” (n =  30) along with a substantial number of respondents also 283 responding “sometimes” (n =  27). Very few reported infrequent use and none to never 284 using presentations as a tool. A similar pattern can be seen emerging from “chalk-n-talk”, 285 where maximum number of respondents reported to using it “all the time” (n = 38), 286 followed by “most of the time” (n = 24) and “sometimes” (n = 25) indicating that traditional 287 

techniques remain a dominant strategy. 288 

In contrast, Fig. 3c depicts that active learning approaches like group work/laboratory 289 

work and in class activities/jigsaw models display a varied pattern of use. Group work is 290 observed to have relatively high engagement with respondents reporting an “all the time” 291 

usage (n = 33), “most of the time” (n = 28), “sometimes” (n = 28). This suggested that 292 

collaborative strategies are also well received in the classroom although not uniform across 293 
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all instructors. Only a small number reported infrequent use (n =  4) or no use (n = 1) of 294 

these methods. 295 

However, Fig. 3d depicts a more structured approach to active learning through in-class 296 

activities using jigsaw models as an example. The most common response reported was 297 “sometimes” (n = 37), with fewer responses tilted towards frequent use, “all the time” (n = 298 21), “most of the time” (n = 12). A noticeable portion of responses were also to limited (n = 299 

12) or no use (n = 7) of such methods. Taken together, traditional teaching practices 300 

remain dominant with high frequency of use while active learning is inconsistent in 301 

classroom settings. 302 

 303 

Fig.  4: Teaching Tools employed in the classroom (a - Time spent in semester breaks to integrate pedagogy 304 

techniques, b - Asynchronous teaching, c- Out of class activities, d - Problem based learning) 305 

 306 

Fig. 4a represents time spent by faculty members in integrating different pedagogical 307 

techniques during semester breaks. Responses were recorded on a scale ranging from 0 308 
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(no time spent) to 5 (all the time). The distribution can be seen ranging from moderate to 309 high, where the most common response is seen to be “2” (n = 28), followed by “3” (n = 22) 310 and “5” (n = 22). Lower levels of engagement were reported less frequently, with 311 infrequent responses with “0” (n = 4) and “1” (n = 8). Overall nine respondents also 312 selected for “4” (n = 9). Overall, it is seen that most respondents dedicate time in semester 313 

breaks to integrating new practices and teaching tools for the next semester. 314 

The use of asynchronous teaching methods is illustrated in fig. 4b. Responses are more 315 

concentrated towards "sometimes" (n = 36) indicating a moderate adoption of 316 asynchronous teaching techniques. An equal number of participants reported “all the time” 317 

(n = 16) and “most of the time” (n = 16), while a smaller proportion of participants 318 reported “ rarely” (n = 10) and “never” (n = 6) indicating limited usage of asynchronous 319 

tools. These findings indicate that asynchronous teachings have been implemented into 320 

classroom practice by a substantial proportion of participants, however their 321 

implementation remains inconsistent across instructors.  322 

Fig. 4c shows faculty responses regarding use of out-of-class activities. The majority of 323 respondents indicated using “sometimes” (n = 30), while smaller proportions indicated 324 “rarely” (n = 19) or “never” (n = 13). More frequent implementation was less common with 325 only fourteen respondents selecting “all the time”(n = 14)  and eight selecting “most of the 326 time” (n = 8). Responses indicate that out-of-class activities are used occasionally by most 327 

faculty with fewer responses reporting consistent implementation. 328 

Fig. 4d demonstrates the use of problem based learning. Compared to other active learning 329 

approaches, problem-based learning accounts for a relatively high level of implementation. 330 The highest response frequency was observed in the “most of the time” category (n =  36), 331 followed by “all the time” (n = 26) and “sometimes” (n =  21). Very few respondents 332 indicated limited use in “rarely” (n = 3) and “never” (n = 1). Problem-based learning is seen 333 

to be more consistently adopted as an active learning strategy within the survey 334 

respondents. 335 



 

 

 

16 

 336 

  Fig.  5: Frequency of various teaching tools employed in classrooms (a - Journal club, c - Research projects, c 337 

- Engaging in other term projects) 338 

 339 

Fig. 5a-c highlights patterns representing the use of research-oriented and project-based 340 

teaching tools in classrooms. Compared to traditional teaching tools, these approaches 341 

demonstrated moderate to less usage. 342 

The use of journal clubs in Fig. 5a shows a relatively balanced distribution amongst the 343 frequency of usage categories. The highest number of responses reported to “sometimes” 344 

(n = 26) using journal clubs, followed by “most of the time” (n = 25) and “all the time” (n = 345 24). A notable proportion of people also reported using it “rarely” (n = 13) and even 346 “never” (n = 2). This distribution demonstrates that journal clubs are recognized and 347 

implemented as a teaching practice in classrooms. 348 

A similar pattern can be observed in the case of Fig. 5b  term projects related to research. 349 Similar to Fig. 5a, the most common response was “sometimes” (n = 28), followed by “all 350 



 

 

 

17 

the time” (n = 21) and “most of the time” (n = 20). Comparatively fewer respondents 351 reported limited use with “rarely” (n = 9) and “never” (n = 3) using terms projects related 352 

to research as a teaching tool. These findings indicate that research oriented teaching 353 

methods are integrated by a substantial number of faculty members in STEMM disciplines. 354 

In contrast, it is seen that term projects are not directly related to research as shown in Fig.  355 5c shows a different trend. There is a stronger concentration towards ”sometimes” (n = 356 34). Fewer respondents reported frequent use with “all the time” (n = 14) and “most of the 357 time” (n =  12), while a proportion of respondents also reported infrequent use with rarely 358 

(n = 9) and “never” (n = 11). This suggests that term projects that are central to research 359 

may not be an important component while designing a teaching tool for many instructors. 360 

 361 

 362 

 363 

Fig. 6: Frequency of usage of problem-based learning (PBL) with accordance to teaching experience.  364 

The above stacked bar chart shows the distribution of responses attributed to problem-365 

based learning (PBL) within each teaching group based on experience made using 366 

proportional-odds ordinal logistic regression using the polr() function from the MASS 367 
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package on R. The responses have been grouped as “never”, “rarely”, “sometimes”, “most of 368 the time” and “all the time”, with responses grouped in an order (<1, 2-4, 4-6, 7-8, and >10 369 

years). Some respondents chose not  to answer the question and have therefore been 370 grouped as “NA”.  In this ordinal regression, a statistical association between teaching 371 

experience and frequency of PBL usage has been established. The dependent/outcome 372 

variable has been set as pbl_freq and the independent/predictor variable as 373 

experience_band. The model does not indicate a significant linear association between 374 teaching experience and frequency in the use of PBL (β = −0.177, SE = 1.252, t = −0.142, p ≈ 375 

0.89). Therefore, within the sample the observed differences do not support a linear trend 376 

in an ordinal regression model. The large standard error and p-value indicate a highly 377 

uncertain trend. 378 

As a secondary analysis, PBL was further categorized into binary outcome and its analysis 379 

was performed with linear regression. PBL was found to not have been associated with the 380 

binary PBL-use outcomes (β = −9.60, SE = 2797.44, z = −0.003, p = .997). The very large 381 

standard error suggests a sparse dataset, therefore the binary model was not used as the 382 

primary analysis. The model was based on 56 observations (n= 56) with a null deviance of 383 

10.03 and a residual deviance of 10.00 indicating very little deviance after including 384 

teaching experience.  385 

 386 

 387 
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Fig 7: Use of active/inclusive teaching approaches by experience in teaching students with 388 

disabilities. 389 

To examine if previous experience in teaching students with disabilities led to a reported 390 

use of more active and inclusive approaches, the faculty responses were divided into two 391 

groups, those who reported previous teaching experience (n = 25) and those who did not 392 

report previous teaching experience (n = 47). For this, five teaching approaches were 393 

compared; group/lab work, in-class activity (jigsaw), asynchronous teaching, out-of-class 394 

activities, and problem-based learning (PBL). Scoring was done on the basis of teaching 395 

frequency which ranged from  0 (never) to 4 (all the time). 396 

Faculty who reported experience in teaching students with disabilities reported a higher 397 

mean use of asynchronous teaching compared to those without prior experience. The 398 

difference was statistically significant according to the Wilcoxon rank-sum test (p = 0.045). 399 

Similarly, faculty with more experience also reported a higher use of out-off-class activities 400 

(p = 0.011). For the other approaches, no other statistically significant differences were  401 

observed between faculty with and without experience teaching students with disabilities. 402 

Mean scores for group/lab work for both the groups were similar(p = 0.915). Likewise, the 403 

same was observed for in-class activity (p = 0.693) and use of PBL(p = 0.700). 404 

Overall, faculty with previous experience in teaching students with disabilities reported a 405 

greater use of asynchronous learning and out-of-class teaching approaches, while no such 406 

trend was observed for group/lab work, in-class jigsaw activities, and PBL. 407 

 408 
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 409 

Fig 8: Teaching tool usage among Engineering and Life Sciences faculty. 410 

 411 

To examine if Engineering (n =20) and Life Sciences (n = 32) faculty reported differences in 412 

teaching practices used, we compared mean frequency scores for ten teaching approaches. 413 

Scoring was done from 0 (never) to 4 (all the time). Differences between both the teaching 414 

groups were analyzed using independent-samples linear models and Wilcoxon rank-sum 415 

tests.  416 

The largest difference can be observed for research paper/journal club use. Life Sciences 417 

faculty reported higher mean frequency of use of the mentioned approach than the 418 

Engineering faculty. This difference was statistically significant in both, linear model (p = 419 

0.023) and the Wilcoxon rank-sum test (p = 0.015). For the remaining teaching approaches, 420 

no statistically significant differences were found between the Life Sciences and 421 

Engineering faculty. Group Work/Lab Work was reported to be in more use amongst Life 422 

Sciences faculty (linear p = 0.023, Wilcoxon rank-sum test p = 0.015), while PBL use was 423 

higher amongst the Engineering faculty (linear p = 0.365, Wilcoxon rank-sum test p = 424 

0.189). 425 

Similarly, no significant differences were found for term projects - podcast/video (p = 426 
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0.269), term projects - written (p = 0.256), chalk-and-talk (p = 0.299), in-class jigsaw 427 

activities (p = 0.357), presentations (p = 0.798), asynchronous teaching (p = 0.789) and 428 

out-of-class activities (p = 0.640).Overall, the results indicate that research paper/journal 429 

club activities were reported to be more frequently used amongst Life Sciences faculty than 430 

Engineering faculty while the other nine teaching approaches did not differ in use 431 

significantly. 432 

 433 

 434 

Fig 9: Use of active pedagogies by pedagogical-development investment. 435 

 436 
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 437 

Fig 10: Active pedagogy index by pedagogical-development investment. 438 

 439 

For the assessment of investment in pedagogical development and its association with the 440 

use of active teaching approaches, faculty were categorized into low, medium and high 441 

pedagogical-development (PD) investment groups based on the amount of time that the 442 

faculty group spent in developing pedagogical techniques in semester breaks.  443 

Five active teaching approaches were examined; problem-based learning (PBL), out-of-444 

class activities, in-class activity (jigsaw), asynchronous teaching, and group work/.lab 445 

work. Teaching frequency was again scored from 0 (never) to 4 (all the time).  446 

Out-of-class activities showed the strongest association with pedagogical-development in 447 

both the analyses. The Kruskal-Wallis test indicated a significant difference among the 448 three groups(p = 0.034), while the Spearman’s rank correlation indicated a positive 449 

association between pedagogical-development and the frequency in use of out-of-class 450 activities (ρ = 0.29, p = 0.014). Problem-based learning also showed a similar pattern. The 451 

Kruskal-Wallis test however did not show statistical significance (p = 0.107). Spearman’s 452 

correlation again indicated a positive association between pedagogical-development and 453 
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the frequency in use of PBL (ρ = 0.23, p = 0.049). 454 

For other pedagogy approaches, no statistically significant associations were detected. To 455 

assess the overall active pedagogy use, we also calculated an Active Pedagogy Index, where 456 

we defined the mean of the five teaching-practice scores. At the composite level, the Active 457 

Pedagogy Index did not differ across the pedagogical-development investment groups (p = 458 

0.243) and its relation with pedagogical-development investment was also found to be 459 

non-significant (p = 0.097).  460 

Overall, the results suggest a positive correlation between pedagogical-development 461 

investment and the use of particular active teaching approaches like out-of-class activities 462 

and to some extent PBL. However, the same pattern was not evident for other active-463 

teaching approaches. 464 

Bias and Limitations: 465 

We sent out this survey to 3316 faculty members across different universities but we have 466 

been able to gather only 93 responses. With a 2.8% response rate we could only highlight 467 

key instructional trends, the modest sample size reduced overall statistical power and 468 

increases the risk of Type II errors (failing to detect existing associations).While their 469 

responses do help us reflect on a number of pedagogical issues that currently exist, 470 

Mathematics and Chemistry are currently represented by only 5 responses each limiting 471 

generalizability and potentially obscuring discipline-specific instructional challenges in 472 

these fields. This modest sample size introduces potential self-selection bias, as educators 473 

with a pre-existing interest in pedagogical innovation may have been more inclined to 474 

participate. Additionally, educators who choose to respond to pedagogical surveys are 475 

likely already predisposed to experimenting with active learning. This might also over-476 

estimates baseline adoption of active learning strategies and restricts generalizability to 477 

Mathematics and Physical Sciences. 478 

Most respondents (𝑛 = 59) reported no direct experience teaching students with 479 

documented disabilities. This might be due to lack of formal screening protocols, broader 480 

structural barriers in admission and physical access, or sample bias wherein educators in 481 

inclusive settings were underrepresented. Thus, findings related to classroom accessibility 482 
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reflect baseline faculty awareness rather than a comprehensive institutional audit of 483 

disability support systems.Consequently, findings regarding inclusive teaching practices 484 

reflect baseline faculty awareness and self-reported exposure rather than an institutional 485 

audit of disability support systems. The regression modeling linking teaching experience to 486 

PBL usage were conducted on restricted subsets (𝑛 = 56). The resulting large standard 487 

errors (ܵܧ = 2797.44) indicate data sparsity in specific response combinations. Non-488 

significant regression results should therefore be interpreted as inconclusive due to limited 489 

statistical power rather than definitive evidence of no underlying association. 490 

 491 

 492 

Discussions: 493 

Our exploratory survey baseline findings align closely with the pedagogical priorities as 494 

mentioned  in India's National Education Policy (NEP) 2020, including experiential 495 

learning, multidisciplinary education, competency-based assessment, flexibility in 496 

pedagogy, and student-centred learning [12]. We have attempted to not only categorise 497 

faculty response in STEM HEIs on a Likert scale but also grouped their responses based on 498 

their qualitative responses. Majority of faculty members, who responded to the survey, 499 

suggested (in their survey comments) widespread adoption of experiential learning 500 

strategies that closely reflect the NEP's emphasis on inquiry-based and hands-on 501 

learning.However, rather than replacing traditional modes, active learning in Indian 502 

STEMM higher education is occurring through a process of pedagogical layering. 503 

Traditional techniques remain dominant strategies; chalk-and-talk lectures (Fig. 3b, n = 38 504 

"all the time") and presentations (Fig. 3a, n = 30 "all the time") coexist alongside high 505 

engagement in group/laboratory work (Fig. 3c, n = 33 "all the time") and problem-based 506 

learning (Fig. 4d, n = 36 "most of the time"). This dual reliance demonstrates that 507 

conventional lecture-based teaching remains deeply embedded in postsecondary STEM 508 

education despite growing adoption of student-centred approaches. This pattern reflects 509 

not simply individual instructor preference, but the practical realities of adapting 510 

established teaching practices within rigid curricular constraints, large class sizes, and 511 



 

 

 

25 

existing institutional frameworks. 512 

One of the popular myths regarding education reform is that the teaching methods change 513 

with tenure or that the newer teachers are more disposed towards active learning. Our 514 

empirical regression analysis disproves this myth (Fig. 6): Using proportional-odds ordinal 515 

logistic regression with polr() there is no significant linear relationship between years of 516 

teaching experience (experience_band) and the frequency of PBL. This suggests that 517 

pedagogical innovation in Indian STEMM is driven more by personal motivation, subject 518 

domain, or targeted training than by tenure. 519 

The shift toward diversified and continuous assessment observed in our respondents 520 

mirrors the competency-based assessment philosophy advocated by NEP. Despite early 521 

evidence of NEP adoption, classroom inclusion remains limited. 59 respondents had no 522 

prior experience teaching students ,by their own admission, with documented disabilities, 523 

with similarly low exposure to neurodiverse and physically disabled students. This is a 524 

worryingly high number.  525 

Responders had very low responses to having experience teaching students reported as 526 

neurodiverse (e.g., individuals with autism, ADHD, dyslexia, or dyscalculia) alongside only 527 

13 self-reported engagement with physically disabled (PD) students.Faculty with prior 528 

experience teaching disabled students (𝑛 = 25) reported significantly greater use of 529 

asynchronous teaching (݌ = 0.045) and out-of-class activities (݌ = 0.011) than those 530 

without such experience (𝑛 = 47). No significant differences were found for group/lab 531 

work, jigsaw activities, or PBL (݌ > 0.69) (Fig. 7). These findings suggest that exposure to 532 

diverse learners may encourage more flexible teaching formats, while having less influence 533 

on core classroom practices. 534 

 This might be due to structural barriers and lack of access tools designed to make PD 535 

students included and perhaps a lack of diagnostic assessments. While rectifying 536 

accessibility for PD students does require institutional support and capital-intensive 537 

infrastructure, several tools are now available to make classrooms more neurodivergent 538 

friendly through the Universal Design for Learning (UDL) framework and accessible, low-539 

cost instructional technologies.  540 

 541 
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The coexistence of frequent lecture-based practices with selectively adopted active-542 

learning approaches suggests that pedagogical change may be occurring through layering 543 

rather than replacement. This suggests that in Indian STEMM higher education may be 544 

better understood as a process of consistent but gradual layering rather than replacement. 545 

This pattern is consistent with international evidence showing that conventional lecture-546 

based teaching remains deeply embedded in postsecondary STEM education despite 547 

evidence supporting student-centred approaches [13]. The persistence of traditional 548 

approaches may therefore reflect not simply faculty preference, but the practical realities 549 

of adapting established teaching practices within existing curricular and institutional 550 

structures. 551 

Faculty responses suggest that active learning strategies are already in place in several 552 

HEIs and extend beyond traditional lectures and include enquiry-based, and 553 

communication-oriented activities such as group work or lab work, chalk and talk, 554 

presentations and in class activities. We infer that these methods promote higher-order 555 

thinking rather than passive content delivery. Several respondents mentioned using 556 

semester breaks to incorporate pedagogical techniques into their curriculum which does 557 

invoke questions of time, institutional support, and workload required for meaningful 558 

pedagogical innovation. Break-time PD investment showed a significant positive 559 

association with the frequency of out-of-class activities (Kruskal-Wallis ݌ = 0.034; 560 Spearman’s ߩ = ݌ ,0.29 = 0.014) and PBL adoption (Spearman’s ߩ = ݌ ,0.23 = 0.049).This 561 

suggests that the adoption of active and student-centred approaches cannot be viewed 562 

solely as a matter of individual faculty preference or motivation. Similar concerns are 563 

raised in the wider STEM education literature, where pedagogical transformation has been 564 

linked to the availability of institutional resources and support beyond the classroom [13].  565 

 566 

Among Life sciences and engineering faculty across ten teaching practices revealed that 567 

instructional tools are largely shared across STEMM fields. Life Sciences faculty reported 568 

significantly higher usage than Engineering faculty in both independent-samples linear 569 

models (݌ = 0.023) and Wilcoxon rank-sum tests (݌ = 0.015).This statistically confirms 570 

that while core active learning tools (PBL, group work, presentations) transcend 571 
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disciplinary boundaries, specific inquiry-based tools like journal clubs remain deeply 572 

rooted in field-specific norms (e.g., literature-heavy Life Sciences curricula). 573 

Furthermore, rather than relying exclusively on lecture and exams several respondents 574 

described frequent use of formative assessments designed to provide continuous feedback 575 

which can have a positive impact on student perception of academics. Our survey 576 

responses are consistent with the broader literature on STEM pedagogy, where active 577 

learning has emerged as the most frequently studied alternative to traditional lecture-578 

based instruction, and also benefits under-represented students in STEM. Their study 579 review also argued that experiential learning also draws upon Bandura’s theory of social 580 

learning where new ideas can be learnt by observing others [13].  581 

Thus our baseline data suggests that STEMM teaching is expanding beyond disciplinary 582 

knowledge toward communication and public engagement skills. Unlike many global 583 

studies that emphasize institutional learning support, respondents frequently describe 584 

individual faculty mentoring as an important strategy for promoting student success. The 585 

survey also highlights challenges that were not explicitly captured by the survey 586 

instrument, including computational diversity, professional skills, and emotional readiness, 587 

suggesting areas requiring further investigation.One can argue that Indian STEMM 588 

educators are moving toward active, inclusive, continuous, and communication-oriented 589 

pedagogy, while also identifying distinctive challenges such as  heterogeneous student 590 

preparedness, especially computer literacy, language differences, and the importance of 591 

personal mentoring. 592 

 593 
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