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Aerospace scientists and engineers of 16 selected aerospace organizations of Bangalore were surveyed during May 

2008 to February 2009. Analysis of 583 responses from 650 distributed questionnaires (89.7 percent) revealed that reading 

e-journals saved time and helped scientists and engineers to gain more scientific knowledge, resolved technical problems, 

resulted in faster completion of tasks, helped in becoming more organized in archiving papers, helped in obtaining 

information related to specific experimental processes, helped in exchanging (received, distributed) more journal articles 

with colleagues, etc. ANOVA (Analysis of Variance) was applied for testing the significant difference among the 16 mean 

scores obtained from the scientists and engineers of the aerospace organizations about their ‘strong perceptions about e-

journal access.’ It was observed that all the 16 organizations show a significant difference (P < 0.05) in their mean scores.  

 
 

Introduction  
 

The first decade of the present century has witnessed 

a paradigm shift in the use of journals with readers 

clearly preferring electronic journals over print 

journals.  The growth rates in usage of electronic 

information resources are sufficiently high and if this 

trend continues for a few more years, a time may 

come soon when the print versions will get ‘totally 

eclipsed’. The coming of the World Wide Web has 

propelled this vigorous growth of the electronic forms 

of communication which simply do not fit into the 

traditional publishing format. The electronic journals 

have totally altered the way scholarly communication 

is disseminated throughout the world. Many studies 

conducted over time on faculties, scientists and 

researchers have shown that journal and journal 

articles continue to be valued resources.  
 

Tenopir and King
1 
opine that until the late seventeenth 

century, communication between scholars depended 

heavily upon personal contact which included 

attending meetings arranged by the learned societies 

(e.g. The Royal Society). As the membership grew 

and as many could not attend the meetings, the 

proceedings, usually a record of the last meeting 

became a place to publish papers that had not been at 

all presented at the meetings, these eventually evolved 

into scholarly journals. The earliest peer-reviewed 

journals were the Philosophical Transactions of the 

Royal Society and Journal de Scavans both published 

in 1665. The coming of the 19
th
 century saw an 

explosion  in the number of journals produced, caused 

by increased specialization and diversification of 

academic research and also the means of producing 

mass publishing (using cheap wood pulp based 

paper). Elsevier Scientific Publishing began 

publishing engineering journals way back in 1884. 

After the World War-II, Robert Maxwell set up the 

Pergamon Press which pioneered the move towards 

mass commercial publishing. By 1960, commercial 

publishers had occupied a major part of the market. 

Although, the first prototype e-journal was in 1976, 

the boom time for the electronic journals was during 

the period 1990 to 1995, mainly dominated by non-
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profit making groups who exploited the technology 

for their own sake.  
 

In the present internet era, a large number of scientists 

and engineers spend a great deal of time reading 

scholarly electronic journals right at their desktops.  

The World Wide Web has largely facilitated and 

propelled the emergence of scholarly electronic 

resources. According to Kling and McKim
2 

the shift 

towards electronic media for scholarly 

communication appears to be an inescapable path. 

They opine that the use of ‘electronic media’ to 

support scientific communication is one of the major 

shifts in the practice of science in this era. According 

to them, electronic communication media can often 

expedite special kinds of communications between 

scientists who work across continents and 10-15 time 

zones. 

 

It is clear if Gutenberg’s invention of the movable 

printing press was a great leap towards information 

dissemination and communication, then the invention 

of the web is equally a great leap towards scholarly 

electronic communication. 

 

According to Hallmark
3
, “It’s (the internet) the most 

fundamental shift since Gutenberg. The internet is 

basically a space and time destroyer. It shrinks 

distance and time to zero. Needless to say this is 

having a profound impact on the way science is 

done”. 

 

Barjak
4
 indicates that the frequent use of the internet 

for information retrieval and communication is 

associated with the increase in publication production 

of the scientists.  

 

The use of electronic journals saw a big jump in the 

latter half of the 1990s and continues to escalate. On 

an average, one-half to nearly 100 percent of 

scientists in a field use electronic journals at least part 

of the time. Tenopir and King
5,6 

in their study which 

almost spanned three decades, found that information 

in journals serve many purposes for scientists in both 

university and non-university settings. These 

scientists have revealed that ‘electronic journals’ are 

highly important to their work, more than any other 

information resources. Today, scientists are even 

willing to pay a high price for their time to spend 

many hours reading electronic scientific literature. 

Several studies also revealed that the quality of 

information that a scientist gets from refereed journals 

has greatly resulted in their improved performance. 

The convenience of desktop access to journal articles 

allows all scientists to read more, from a wide variety 

of sources, although there is an upper limit on the 

time they can devote to reading. Most importantly, the 

information that scientists get from refereed journals 

have resulted in improved performance, as evidenced 

by the awards and accomplishments of scientists who 

read more. Tenopir and King, who surveyed scientists 

surveyed during the period 1993 to 1998 have 

indicated that they averaged about 120 readings of 

scholarly articles per year. Recent studies indicate that 

this has gone up to 150. Interestingly, the study also 

revealed that scientists read at least one article from 

an average of 18 scholarly articles.  

 

The wide-spread availability of electronic journals 

and articles will have some effect on the reading and 

use patterns amongst the scholars. Boyce, Carol, 

Tenopir and King
7
 have shown that electronic 

collections are definitely changing the reading 

patterns over time. Since their birth in the 17
th
 

century, ‘Scientific Scholarly Journals’ have become 

the most used type of publication, and, for most fields 

of science, the most inevitable, and the single most 

channel of communication. Over the last 40 years, 

numerous studies have indicated that journals are 

extensively read: the information they contain is 

extremely useful for research, teaching and life-long 

learning; and the information is valuable in terms of 

the favourable outcomes from its use. All of these 

factors have remained stable over the years. 

 

Interestingly, the Aerospace Information Management 

– UK(AIM-UK) project undertaken by, Hanley, 

Harrington and Blagden
8
, found compelling evidence 

of ‘under-utilization’ of ‘electronic information 

resources’ by the aerospace scientists and engineers. 

It recommended a number of initiatives to raise 

awareness and improve access to useful information 

resources, and to reduce the threat of ‘information 

overload’. In particular, there was a call to establish 

an internet gateway and portal for the aerospace and 

defense community that would act as a ‘jumping-off-

point’ for effective exploration and retrieval of 
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information on the World Wide Web. AERADE 

which stands for Aerospace and Defense Resources, a 

pioneering initiative by the Cranfield University was 

launched in November, 1999. This was specifically 

designed to meet this need, i.e., to enable aerospace 

and defense experts to find relevant information on 

the Internet. 

 

In the context of exploding aviation activity in the 

Asian region in general and India in particular, 

aerospace is seen as a key technology. Scientists and 

engineers working in the various Indian aerospace 

organizations are currently working on projects which 

are of strategic importance to the country. These 

scientists heavily depend upon information from 

various ‘electronic information resources’, more 

specifically e-journals.  

 

This study is part of a larger Ph.D. dissertation work
9
 

undertaken by the authors on studying the ‘Use 

Patterns of Electronic Information Resources by the 

Aerospace Scientists and Engineers in Bangalore’. 

This paper focuses on one of the key sub-sections of 

the thesis on electronic journals where the authors 

have analyzed how reading articles from e-journals 

have helped the aerospace scientists and engineers.   

 
Aerospace establishments in Bangalore 

 

The city of Bangalore, Karnataka is considered the 

aerospace hub of the country with many key 

aerospace organizations that include:  

 

(a) The National Aerospace Laboratories (NAL) 

(b) The Hindustan Aeronautics Limited (HAL) 

(c)  The Aeronautical Development Establishment 

(ADE) 

(d) The Indian Space Research Organization (ISRO) 

(e) The Aeronautical Development Agency (ADA). 

 

It also comprises many key Indian Air Force 

establishments like: 

(a) Air Force Systems and Testing Establishment 

(ASTE) 

(b) Air Force Technical College (AFTC) 

(c) Institute of Aviation Medicine (IAM).  

In a nutshell, many of these organizations come under 

the broad umbrella of (i) Council of Scientific and 

Industrial Research (CSIR), (ii) Defense Research and 

Development Organizations (DRDO), (iii) The Indian 

Air Force (IAF), (iv) Educational Institutions like IISc 

(The Aerospace Engineering Department) and (v) 

Major public sector undertakings.  

 

All of them in their own way have significantly 

contributed to a large number of Indian aerospace 

programmes.  Scientists and engineers of 16 such 

institutions in the city of Bangalore constituted the 

total population. 
 

Objectives of the study 
 

• To ascertain the effect of reading scholarly 

articles from e-Journals on the research of 

aerospace scientists and engineers; and  

• To ascertain whether the ‘use patterns’ of e-

journals amongst the scientists and engineers of 

the 16 aerospace organizations is ‘similar in 

nature’, i.e., ‘uniformly distributed’ and 

‘homogeneous or heterogeneous in nature’. 

 

Methodology 

 

A survey questionnaire has been used to conduct this 

research study. The total population size of this 

research study is restricted to the 1220 aerospace 

scientists and engineers in Bangalore. Random 

sampling technique has been used for selection of 

sample size. 
 

A structured questionnaire was circulated amongst the 

650 (total sample size) scientists and engineers 

belonging to the 16 prominent aerospace 

organizations selected for the study. Out of which, 

612 filled-in questionnaires were received, and, 

finally, 583 (89.7%) usable questionnaires were 

selected for the study. 
 

Various statistical tests like calculating the arithmetic 

mean, Co-efficient of Variation (CV), generating the 

P-Value tests for obtaining the probability of a test 

statistic, Analysis of Variance (ANOVA) tests for 

comparing whether the arithmetic means of several 
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groups are all equal etc., were deployed on the data 

using the SPSS package.  
 

The responses received for ‘How has using/reading 

articles from e-journals affected a Scientist or an 

Engineer’s research?’ were tabulated using the SPSS 

package. 
 

For this a set of 9 nine statements (as possible 

responses) were generated by the investigator. The 

scientists and engineers were asked to rate these 

responses on a 5 point scale, viz., ‘Strongly Desire – 

0’, ‘Disagree - 1’, ‘Uncertain - 2’, ‘Agree - 3’ and 

‘Strongly Agree - 4’.  

1. It inspired in collaboration / joint research. 

2. It resulted in faster completion of tasks. 

3. It resolved technical problems. 

4. It saved time spent on article retrieval or visiting 

the library. 

5. It helped in publishing more papers. 

6. It helped in obtaining information related to 

specific experimental processes. 

7. It helped in exchanging (received, distributed) 

more journal articles with colleagues. 

8. It helped me becoming more organized in 

archiving papers. 

9. It has helped me to gain more scientific 

knowledge. 

 

Table 1—Distribution of source data 

 

Sl. No. Organizations 
No. of questionnaires 

distributed 

No. of questionnaires 

received 

No. of usable questionnaires 

usable  
% usable 

1 ADA 67 63 58 (86.6) 

2 AFTC 19 16 15 (78.9) 

3 ADE 14 12 12 (85.7) 

4 ASTE 33 30 29 (87.8) 

5 CABS 16 15 14 (87.5) 

6 CEMILAC 33 30 29 (87.8) 

7 C-MMACS 8 6 6 (75.0) 

8 DARE 11 9 9 (81.8) 

9 LRDE 5 3 2 (40.0) 

10 GTRE 24 22 21 (87.5) 

11 HAL 144 140 134 (93.0) 

12 IAM 40 36 33 (82.5) 

13 ISRO-ISTRAC 25 24 22 (88.0) 

14 IISc 38 37 34 (89.5) 

15 JNCASR 5 3 1 (20.0) 

16 NAL 168 166 164 (97.6) 

Total 650 612 583 (89.7) 

(Numbers in brackets indicate percentages) 
 

Key: ADA=Aeronautical Development Agency, AFTC=Air Force Technical College, ADE=Aeronautical Development Establishment, 

ASTE=Aircraft Systems Testing Establishment, CABS=Centre for Airborne Systems, CEMILAC=Centre for Military Airworthiness and 

Certification, C-MMACS=Centre for Mathematical Modeling and Computer Simulation, DARE=Defense Avionics Research 

Establishment, LRDE=Electronics and Radar Development Establishment, GTRE=Gas Turbine Research Establishment, 

HAL=Hindustan Aeronautics Limited, IAM=Institute of Aerospace Medicine, ISRO-ISTRAC=Indian Space Research Organization, 

IISc=Indian Institute of Science, JNCASR=Jawaharlal Nehru Centre for Advanced Scientific Research, NAL=National Aerospace 

Laboratories. 
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Table 2—Using / reading e-Journal articles: effect on scientists’ research 

 

 

Sl. 

No. 

Organi- 

zations 

Mean 

and 

CV 

Inspired in 

collaboration/joint 

research 

Resulted in 

faster 

completion 

of tasks 

Resolved 

technical 

problems 

Saved 

time 

spent on 

article 

retrieval 

or 

visiting 

the 

library 

Helped in 

publishing 

more 

papers 

Helped in 

obtaining 

information 

related to 

specific 

experimental 

processes 

Helped in 

exchanging 

(received, 

distributed) 

more 

journal 

articles with 

colleagues 

Helped 

me 

becoming 

more 

organized 

in 

archiving 

papers 

Helped me 

to gain 

more 

scientific 

knowledge 

Mean 2.17 2.34 2.33 2.74 2.21 2.59 2.36 2.48 2.74 1 ADA 

 CV 47.34 50.24 47.87 36.52 54.19 39.69 43.94 42.17 35.87 

Mean 1.27 1.40 1.40 1.60 1.13 1.47 1.53 1.60 1.47 2 AFTC 

 CV 96.54 80.09 84.52 77.63 104.76 80.95 91.79 90.88 76.74 

Mean 2.75 2.25 2.17 2.17 2.67 2.17 2.50 2.50 2.75 3 ADE 

 CV 41.39 54.02 55.08 61.71 24.43 58.49 43.48 36.18 38.37 

Mean 2.10 2.48 2.41 2.52 2.24 2.21 2.17 2.28 2.31 4 ASTE 

 CV 48.12 42.55 47.65 51.60 48.66 50.49 49.32 46.82 49.22 

Mean 2.64 2.86 3.00 2.79 2.00 2.50 2.07 2.71 2.71 5 CABS 

 CV 23.96 23.20 22.65 28.78 33.97 34.19 44.26 39.39 41.95 

Mean 1.45 1.45 1.90 1.86 1.52 1.34 1.83 1.86 2.17 6 CEMILAC 

 CV 93.34 98.66 73.69 71.37 92.58 111.14 76.08 72.80 64.01 

Mean 2.83 3.33 3.00 3.33 3.17 2.50 3.00 3.17 3.17 7 C-

MMACS 

 
CV 56.54 24.49 29.81 30.98 41.97 41.95 36.51 23.77 36.92 

Mean 2.67 3.44 3.44 2.78 2.67 3.00 2.78 3.00 2.89 8 DARE 

 CV 32.48 21.09 15.30 24.00 32.48 23.57 24.00 23.57 27.06 

Mean 2.50 3.50 4.00 3.00 2.50 3.00 3.00 2.50 3.50 9 LRDE 

 CV 28.28 20.20 0.00 47.14 28.28 0.00 0.00 28.28 20.20 

Mean 2.14 2.67 2.76 2.67 2.43 2.76 2.86 2.76 3.05 10 GTRE 

 CV 57.70 36.23 32.19 29.84 42.34 32.19 22.91 30.09 24.28 

Mean 2.00 2.10 2.09 2.22 1.98 2.04 2.04 1.99 2.18 11 HAL 

 CV 59.76 60.91 61.40 59.94 64.88 60.31 61.71 64.49 60.83 

Mean 2.39 2.45 2.42 2.64 2.33 2.67 2.30 2.52 2.61 12 IAM 

 CV 53.19 47.87 47.29 42.21 47.51 44.63 45.39 44.59 43.90 

Mean 2.00 2.23 2.27 2.77 1.82 2.27 2.41 2.14 2.50 13 ISRO-

ISTRAC 

 CV 51.18 49.83 45.41 40.02 52.69 51.14 43.74 54.62 48.99 

Mean 2.12 2.82 2.79 3.38 2.35 2.62 2.88 2.88 3.06 14 IISc 

 CV 47.60 38.47 37.15 23.03 47.81 42.07 32.82 37.00 33.13 

Mean 2.00 3.00 4.00 2.00 3.00 3.00 3.00 3.00 4.00 15 JNCASR 

 CV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Mean 2.30 2.64 2.68 3.11 2.22 2.54 2.49 2.48 2.74 16 NAL 

CV 45.69 37.03 35.34 59.18 48.14 39.77 43.86 41.12 36.02 

Mean 2.15 2.39 2.42 2.67 2.13 2.34 2.33 2.35 2.55 Mean Scores 

Obtained for 

using/reading 

articles from e-

Journals 

CV 53.12 49.25 47.56 54.31 54.83 49.87 49.37 49.21 45.56 

P Values  0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.0 

00 

Key: ADA=Aeronautical Development Agency, AFTC=Air Force Technical College, ADE=Aeronautical Development Establishment, 
ASTE=Aircraft Systems Testing Establishment, CABS=Centre for Airborne Systems, CEMILAC=Centre for Military Airworthiness and 
Certification, C-MMACS=Centre for Mathematical Modeling and Computer Simulation, DARE=Defense Avionics Research 
Establishment, LRDE=Electronics and Radar Development Establishment, GTRE=Gas Turbine Research Establishment, 
HAL=Hindustan Aeronautics Limited, IAM=Institute of Aerospace Medicine, ISRO-ISTRAC=Indian Space Research Organization, 
IISc=Indian Institute of Science, JNCASR=Jawaharlal Nehru Centre for Advanced Scientific Research, NAL=National Aerospace 
Laboratories. 
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Analysis 

 

Table 1 gives the details of responses received. 

Analysis of Variance (ANOVA) was applied for 

testing the significant difference among the 16 mean 

scores attained from the scientists and engineers of 

the aerospace organizations for ‘Strong Perceptions 

about e-Journals Access’. It is observed that all the 16 

aerospace organizations show a significant difference 

(P < 0.05) in their mean scores viz., ‘Inspired in 

collaboration/joint research’, ‘Resulted in faster 

completion of tasks’, ‘Resolved technical problems’, 

‘Saved time spent on article retrieval or visiting the 

library’, ‘Helped in publishing more papers’, ‘Helped 

in obtaining information related to specific 

experimental processes’, ‘Helped in exchanging 

(received, distributed) more journal articles with 

colleagues’, ‘Helped me becoming more organized in 

archiving papers’, and finally ‘Helped me to gain 

more scientific knowledge’ (Table 2). 

 
Findings 
 

From the total mean scores obtained from the 

responses, it is observed that, the most significant 

benefit derived from reading scientific articles from e-

journals for an aerospace scientist or an engineer in 

the order of priority and importance are: (1) ‘Saved 

time on article retrieval or visiting the library’, (2)   

‘Helped me gain more scientific knowledge’, (3)  

‘Resolved technical problems’, (4) ‘Resulted in faster 

completion of tasks’, (5)  ‘Helped me in becoming 

more organized in archiving papers’, (6) ‘Helped me 

in obtaining information related to specific 

experimental processes’, (7) ‘Helped me in 

exchanging (received, distributed) more journal 

articles with colleagues’, (8)  ‘Greatly Inspired in 

collaboration / joint research’. Finally, (9) ‘Helped me 

in publishing more papers’. The study after an 

ANOVA (Analysis of Variance) also indicated that all 

the 16 aerospace organizations show a significant 

difference (P < 0.05) in their mean scores. This 

implies that all the 16 aerospace organizations show a 

‘dissimilar use pattern’ regarding their strong 

perception on e-journal and usage. Also, it is seen that 

the ‘Use Patterns’ are not ‘Uniformly distributed’ and, 

hence, ‘Heterogeneous’ in nature amongst these 16 

organizations.  

 

Conclusion 

Electronic journals are highly important to a 

scientists’ work, more than any other information 

resource. For aerospace scientists and engineers, 

reading scientific scholarly articles from e-journals 

significantly contributed to their scientific knowledge, 

aided their R&D pursuits, enable them keep pace with 

global R&D and so on. Presently, with the availability 

of high speed computer networks and exponential 

growth of telecommunication infrastructure – instant 

desktop and multi-user access to e-journals 

significantly save time in retrieval of scientific 

information.  
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