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ABSTRACT 
The liberalization of the Indian economy & new telecom policy has enabled introduction of new technologies and deployment of state-of-the-art equipments into 

the telecom network. In order to maintain high standards of network quality and services, telecom service providers require experienced and trained technical 

professionals to address the ever growing needs of the business. Evolutions of technology, network rollout, increase in subscriber base coupled with high 

equipment cost and attrition rates, demands highly engaged and skilled employees. In view of the above, it goes without saying that continuous skill up-

gradation of employee’s is the need of the hour. The conventional practices of classroom training are being rendered ineffective as network uptime and operation 

& maintenance challenges are accorded priority to ensure uninterrupted customer services. This calls for an on-the-job training model that is customized to 

address the challenges faced by the telecom organizations. Network Learning Center (NLC) of a leading integrated telecom player has been actively engaged in 

knowledge dissemination on technology, product and service since 2002. This paper presents and empirically validates a unique learning methodology using 

Intranet/Internet, Audio Visual conferencing tools, electronic writing pads, and desktop sharing tools. The effectiveness of this training methodology has been 

validated based on data collected from NLC and network operation over the past 2 years. 

 

KEYWORDS 
OJT, Training Effectiveness, Telecom Training, Telecom Network Quality, Telecom Operational Efficiency. 

 

INTRODUCTION 
he Indian Telecommunications network is the third largest in the world and the second largest among the emerging economies of Asia. The Indian 

telecom industry has witnessed tremendous growth in the last 10 years due to liberal policies of the government and the extensive need for 

communication. The number of telephone subscribers in India was 906.93 million at the end of September 2011. The Urban Teledensity was 157.32 and 

Rural Teledensity was 33.79 with overall Teledensity at 70.89 as on 31st March 2011. India’s active mobile penetration rate is 48%, which in other terms means 

ample opportunities are still untapped and will drive Indian telecom success story further in future. The new National Telecom Policy will encourage the much-

needed investments in the sector to drive the next avenues of expansion in rural areas and mobile broadband. The telecom technology has evolved significantly 

over the last decade as compared to the past. Telecom networks today an amalgamation of the ubiquitous time division multiplexing (TDM) techniques and the 

IP based packet switched networks. The next generation networks would be completely IP based and would offer inclusive service migration, network 

convergence and network interconnectivity while bringing about a paradigm shift in skill sets required to operate and maintain them.  

Individuals learn from experience which involves action, reflecting, connecting and testing in a continuous cycle. Learning starts by taking action, then reflecting 

on the outcomes of the action, making connections with what we already know and understand and then testing those connections and new ideas through 

further action (David Kolb, 1984). Organizational knowledge sources are both internal and external. Accumulated over time, organizational knowledge enables 

firms to attain deeper levels of understanding, perception, and all characteristics of wisdom (Grant, 1997). Organizational learning is to increase its chances for 

survival and strengthen their market positions (Thomsen and Hoest, 1999). The Indian telecom industry, the third largest in the world, is facing a tumultuous 

time on account of falling revenues and non-availability of sufficiently trained technical manpower. This has been coupled with a high rate of attrition.  

Operators are putting efforts to make world class network. In such a scenario competency building through training has an important role to play in increasing 

organizational performance and hence its revenues 

The Network Learning Center (NLC), an ISO 9001:2008 certified entity of a leading integrated telecom player, is responsible for technology training of the 

manpower in consonance with the business requirements. Over the past nine years NLC has trained & certified more than 32,000 employees through instructor 

led trainings as well as distance learning programs. In addition over 61,000 employees were certified using proprietary self learning methodologies.  The NLC 

lead trainers (Subject Matter Experts – SME) are functionally aligned to the domain experts to ensure that learning solutions reflect the ground realities. Courses 

are designed & developed based on identified needs by the lead trainers and the functional experts. Its in-house integrated labs for hands on experience cover 

all equipment of most of the brands which are used in the network.  

 

REVIEW OF LITERATURE 
Knowledge Management is the collection of processes that govern the creation, dissemination, and utilization of knowledge. Knowledge management is the 

management of the organization towards the continuous renewal of the organizational knowledge base. Knowledge is the full utilization of information and 

data, coupled with the potential of people's skills, competencies, ideas, intuitions, commitments and motivations.  In today's economy, knowledge is people, 

money, leverage, learning, flexibility, power, and competitive advantage. Knowledge is more relevant to sustained business than capital, labor or land. 

Nevertheless, it remains the most neglected asset. It is more than justified true belief and is essential for action, performance and adaption. Knowledge provides 

the ability to respond to novel situations.  A holistic view considers knowledge to be present in ideas, judgments, talents, root causes, relationships, perspectives 

and concepts. Knowledge is stored in the individual brain or encoded in organizational processes, documents, products, services, facilities and systems. 

Knowledge is the basis for, and the driver of, our post-industrial economy. Knowledge is the result of learning which provides the only sustainable competitive 

advantage. Knowledge is the next paradigm shift in computing following data processing 1945-1965 and information management 1966-1995. Knowledge is 

T
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action, focused innovation, pooled expertise, special relationships and alliances. Knowledge is value-added behavior and activities. For knowledge to be of value 

it must be focused, current, tested and shared.  

The approach to telecom network improvement research explores cause-and-effect relationships that are pertinent to the learning process and have been 

established through years of training research, including meta-analyses. For the purpose of training assessment, the cause-and-effect relationships of interest 

are those between the process, outcomes, and impacts of training (NIOSH 1999, Krikpatrick 1994). In these relationships, the training process variables are 

indicators of the outcomes of the effective training. The “Bloom’s Taxonomy” classifies learning objectives into Cognitive, Affective, and Psychomotor and 

differentiates variables effecting training effectiveness (Bloom 1956). Further psychomotor objective was classified into levels.(Dave 1975). The white paper on 

structured on-the-job training concludes that systematically developed OJT is required for any continuous improvement initiative and add value to high 

performance manufacturing (Richard et al. 2007). 

Bloom B S, (1956), Bloom's Taxonomy of Learning Domains, viewed on February 23 2012                                                                                     

Source URL <http://www.nwlink.com/~donclark/hrd/bloom.html#psychomotor> 

Organizations are discovering that Structured On-the-Job Training (SOJT) provides many benefits for both the short-term and long-term success. Learning is less 

effective and transfer of knowledge is only temporary when trainees just learn by watching another worker or through informal instruction. With SOJT, the 

training that occurs at the work center becomes purposeful, intentional, and permanent. SOJT also employs standardized work practices in which the outcome 

of all work is highly specified.  

STRUCTURED ON-THE-JOB-TRAINING 

Research has shown that casual, informal OJT does not provide consistent instruction for someone that is new to their job. In addition, bad habits are quite often 

passed down from one worker to the next in this type of arrangement. When trainees receive a different set of work instructions from each shift or team leader, 

performance of the learner suffers and worker morale is adversely affected. Unstructured or informal OJT can be incomplete, including only partial elements of 

the job, and is many times done in a hurry, often lacking the very important feedback regarding how well the job or task has been done. Without systematic 

feedback regarding job performance, the ability to create lasting, permanent knowledge can be limited. SOJT on the other hand uses a formalized system that 

breaks the training down into manageable units or chunks and provides consistency from shift to shift and day to day. A standardized work system that consists 

of well-written procedures, work instruction packages and job-aids provide a road map for consistent, sustained knowledge creation and learning. A system of 

SOJT also provides designated OJT specialists the tools to become successful trainers and leaders on the plant floor. When properly trained and supported, an 

OJT specialist can reduce training times in excess of 50%.  

This concept is highly relevant to the telecos especially their National Network Operations Center (NNOC) which provides 24*7 surveillance, fault management 

of the network. The skills sets of the engineers operating in this high technology environment are unique and SOTJ training provides an effective method for 

knowledge transfer. 

ORGANIZATIONAL KNOWLEDGE CREATION & ON-THE-JOB-TRAINING  

Information can be described as a simple flow of messages, while formal knowledge is created and organized by the flow of information and is connected to the 

beliefs and commitment of the holder. Knowledge creation cycle can be broken down into two categories, known as “explicit” and “tacit” knowledge. Explicit 

knowledge can be transferred through formal language or written documents, while tacit knowledge refers to knowledge that is harder to formalize and 

communicate. Tacit knowledge is usually connected to actions or involvement in a specific context or concept. Tacit knowledge is further broken down into two 

elements, “cognitive” and “technical”. The cognitive elements of tacit knowledge involve “mental models” that allow the employee to form an opinion or 

viewpoint that leads to perceptions about the task or job at hand. The technical elements of tacit knowledge involve concrete know-how such as skills, crafts, 

and procedures that apply to specific parts of their job or machine center.  

The two elements of knowledge creation (explicit and tacit) can be directly linked to a learning system that involves both formal classroom training and SOJT. 

Much of the explicit knowledge can be transferred in the classroom and much tacit knowledge is picked up though formal instruction on the plant floor. When a 

worker receives training in the actual "doing” part of the job, tacit knowledge can be transferred through realistic work experiences. After engaging in shared 

observations and job experience on the plant floor with the OJT specialist, the trainee can loop back after repeated practice and make better decisions. Tacit 

knowledge can be acquired after repeated observation, imitation and practice. This allows the trainee to reach full operating potential faster with more accuracy 

than in informal OJT environments. In fact, research (Jacobs, 1996) has shown that full operating potential and productivity can be reached 85% faster with an 

SOJT system. A system that transfers tacit knowledge on the plant floor will allow operators to make more informed decisions, react to abnormal operating or 

“upset conditions” faster and have a much better understanding of how their machine center operates. This can have major implications for quality and 

reliability initiatives such as Six Sigma, Lean Manufacturing or Total Productive Maintenance (TPM).  

The continued use of SOJT over time will lead to the creation of permanent organizational knowledge. This is accomplished when the full variety of tasks at the 

work location are included as part of the OJT system, including a clear understanding of the criteria for success in the processes. Procedures, troubleshooting, 

problem solving and quality inspections should all be part of the SOJT that is performed. Show/tell checklists, pre-shift inspections, actual operation of 

equipment and upset condition scenarios should also be part of the SOJT system. Using a wide-variety of training methods promotes the internalization of 

knowledge. Internalization is the ability to take explicit knowledge and convert it to tacit knowledge. This improves the productivity of workers in manufacturing 

systems while at the same time enhancing creation of organizational knowledge.  

When all training topics or elements are linked systematically with feedback loops to evaluate the conditions for success, the learner will have an easier time 

internalizing the knowledge. Regular updates to training material or job-aids and frequent coaching and mentoring sessions for workers on the plant floor will 

also enhance the permanence of learning. SOJT systems that promote organizational learning will have many of the following elements:  

• An initial evaluation and selection process for SOJT specialists  

• Accountability for SOJT implementation is clearly defined  

• Coaching and mentoring for SOJT specialists for skills upgrades  

• Linked directly to written performance/work standards  

• Data gathering for effective performance measurement  

In order to implement a successful SOJT system, standards of performance must be developed that clearly link back to the employee job location. The standards 

of performance must be validated with job analysis processes including the use of a detailed functional position description. Effective standards of performance 

and related materials for use by the SOJT specialist should include the following:  

• Step by step procedures associated with each job  

• Job proficiency code system  

• Qualifications cards  

• Includes testing for task performance and task knowledge  

• Job aids and administrative tools  

• OJT product and process checklists  

Mark Huselid, The Impact of Human Resource Management Practices on Turnover, Productivity, and Corporate Financial Performance, April 5, 1995, 

Academy of Management Journal, Vol. 38, No. 3, pp. 635-672, 1995  

This study comprehensively examined the linkages between systems of High Performance Work Practices and organizational performance. The results based on 

a national sample of nearly one thousand firms indicate that these practices have an economically and statistically significant impact on both intermediate 

outcomes (turnover and productivity) and short- and long-term measures of corporate financial performance. The support for the predictions that the impact of 

High Performance Work Practices is in part contingent on their interrelationships and links with competitive strategy was limited. The major conclusions of the 

study were: 
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1. Systems of High Performance Work Practices (HPWPs) will decrease turnover and increase productivity and performance 

2. Turnover and productivity will mediate the relationship between HPWPs and performance 

3. Complementarities or synergies among HPWPs 

4. Alignment between HPWPs and competitive strategy will reduce turnover and improve productivity and performance 

Mehrdad Alipour, Mahdi Salehi & Ali Shahnavaz, A Study of on the Job Training Effectiveness: Empirical Evidence of Iran, International Journal of Business 

Management, Vol 4, No. 11 , 2009, pp 1-3 

Many training techniques are created almost every year by the rapid development in technology. Deciding among methods usually depends on the type of 

training intended, the trainees selected, the objectives of the training program and the training method. Training is a situational process that is why no single 

method is right for every situation. While some objectives could be easily achieved through one method, other objectives could necessitate other methods. 

Many training programs have learning objective in more than one area. When they do, they need to combine several training methods into an integrated whole. 

Training methods could be classified as cognitive and behavioral approaches. Cognitive methods provide verbal or written information, demonstrate 

relationships among concepts, or provide the rules for how to do something. These types of methods can also be called as off the job training methods. On the 

other hand, behavioral methods allow trainee to practice behavior in real or simulated fashion. They stimulate learning through behavior which is best for skill 

development and attitude change. These methods can be called as on-the-job training methods. Thus; either behavioral or cognitive learning methods can 

effectively be used to change attitudes, though they do so through different means. Cognitive methods are best for knowledge development and behavioral 

methods for skills (Blanchard and Thacker, 1998:277). The decision about what approach to take to training depends on several factors that include the amount 

of funding available for training, specificity and complexity of the knowledge and skills needed, timeliness of training needed, and the capacity and motivation of 

the learner.  

To be effective, training method should; motivate the trainee to improve his or her performance, clearly demonstrate desired skills, provide an opportunity for 

active participation by the trainee, provide an opportunity to practice, provide timely feedback on the trainee’s performance, provide some means for 

reinforcement while the trainee learns, be structured from simple to complex tasks, be adaptable to specific problems, encourage positive transfer from training 

to the job (Woods, 1995:180). 

The study of literature validated the research problem and the fact that effective training delivery has an impact on the overall organizational productivity, but 

there is no clear evidence of delivering psychomotor skills training in challenging environment of telecom organizations. 

 

PROBLEM STATEMENT 
The modern telecom network is continuously changing due to technological updates, new equipments and customers demanding customized and quality 

services. To satisfy this requirement telecom companies have a challenge of investing in advanced technologies & equipments, improve network and service 

quality, and obtain optimum operational efficiency. The Shortage of talent in telecom domain is one of the main impediments for further growth and 

development in this sector. 

The Indian telecom sector is witnessing great competition from public sector enterprises and private sector players. With more and more players entering the 

industry, the competition in the industry in terms of attracting and retaining the talent is also increasing. The key problems that form the basis of this research 

study can be summarized as under: 

1. The telecom sector has a huge demand for trained and qualified engineers.  

2. The employee turnover rate in the telecom industry is the highest at around 25 – 30% 

3. The rapidly changing technology environment coupled with the high turnover rate has rendered conventional learning techniques ineffective and has 

forced the organizations in the telecom industry to develop a alternative methodologies to ensure sustained competitive advantage through competency 

building/skill development of their employees. 

This challenge can be met by enhancing skills and knowledge of employees during  implementation of technology & equipment, followed by comprehensive on-

the-job training (OJT) on operation, maintenance, planning and optimization activities. The conventional classroom & lab training is resource intensive and 

results in wastage of productive time in logistics. The modern telecom organization, responsible for 24 x 7 uninterrupted customer services needs effective OJT 

including hands-on in a controlled environment at the work place. 

 

RESEARCH OBJECTIVES 
Knowledge can be classified in to two types - tacit & explicit. Tacit knowledge resides in the minds of employees while explicit is available through the various 

informational repositories. For effective knowledge transfer a tacit-explicit-tacit knowledge conversion is required. Formal OJT with structured hands-on session 

accelerates the knowledge conversion process. This research focuses on identifying the ideal mechanisms for gaining tacit knowledge in telecom organization. 

The specific objectives of this study are: 

1. To analyze the optimal method of delivering OJT in the modern telecom organization 

2. To measure the effectiveness of OJT on network operation, maintenance, and optimization of a telecom network 

3. To assess the relationship between OJT and customer satisfaction 

 

HYPOTHESIS 
Hypothesis 1: Training of employees through OJT has positive impact on network quality and operational efficiency of the telecom network. 

Hypothesis 2: Sustained OJT had positive impact on customer satisfaction 

 

RESEARCH METHODOLOGY 
This section outlines the methodology adopted for this research.  

RESEARCH DESIGN 

This study is based on empirical design to ascertain the characteristic of the variables of interest.  The design was applied in this study to understand the training 

delivery methodology that drives performance in the organization. Primary Data was collected for a sufficiently large period of time to ensure the reliability and 

the validity of the inferences.  

SAMPLING DESIGN 

The data was collected on drop call rate (DCR), NW RX Quality, mean time to restore (MTTR), Broadband service uptime, and GSM SLA achievement parameters 

from network quality department for the period Apr-2010 to Dec-2011. Along with this, data of employees trained during this period using OJT is also collected 

from NLC MIS. A stratified random sampling technique was employed for the purpose of this study. About 21 months usable data is available for analysis. 

Stratification is the process of dividing members of the population into homogeneous subgroups before sampling. The strata should be mutually exclusive: every 

element in the population must be assigned to only one stratum. The strata should also be collectively exhaustive: no population element can be excluded. Then 

random or systematic sampling is applied within each stratum. This often improves the representativeness of the sample by reducing sampling error. It can 

produce a weighted mean that has less variability than the arithmetic mean of a simple random sample of the population which apt for the current study. 

DATA COLLECTION SOURCES 

The primary source of data includes record of OJT from NLC. NLC has conducted than 28,000 man days during the research period. The quality parameters 

measured on a daily basis from the network equipments and operations support system constitute the second part of the data collection. This data is used to co-
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relate the effectivess of the OJT on the network performance. There are three quality parameters considered for this study and data is collected across 25 

administrative circles of a leading telecom player in the country.   

 

DATA ANALYSIS & INTERPRETATION 
The data analysis was done using the MS Excel 2010.  The analysis included Regression and Analysis of variance (ANOVA).  Regression analysis is widely used for 

prediction and forecasting. Regression analysis is also used to understand which among the independent variables are related to the dependent variable, and to 

explore the forms of these relationships. In restricted circumstances, regression analysis can be used to infer causal relationships between the independent and 

dependent variables. ANOVA is a collection of statistical models, and their associated procedures, in which the observed variance in a particular variable is 

partitioned into components attributable to different sources of variation. In its simplest form, ANOVA provides a statistical test of whether or not the means of 

several groups are all equal, and therefore generalizes t-test to more than two groups. Doing multiple two-sample t-tests would result in an increased chance of 

committing a type I error. For this reason, ANOVAs are useful in comparing two, three, or more means. These statistical techniques are the most suited to 

analyze the data pertinent to the research study.  

 

TABLE 1 – TRAINING & NETWORK PERFORMANCE – 2010 -11 

Month Trainee Mandays CDR NW RX Quality MTTR Uptime Customer Satisfaction 

Apr-10 2228 1.516     99.999 95.539 

May-10 1625 1.462     100.000 95.851 

Jun-10 1498 1.551     100.000 98.015 

Jul-10 1273 1.638 96.556   100.000 98.320 

Aug-10 688 1.381 96.533   99.998 90.920 

Sep-10 1173 1.392 97.946 4.114 100.000 96.842 

Oct-10 983 1.348 97.072 4.145 99.976 97.368 

Nov-10 1115 1.274 97.074 4.995 100.000 97.227 

Dec-10 1178 1.273 97.192 3.884 99.995 97.205 

Jan-11 1214 1.255 97.190 4.298 99.999 96.830 

Feb-11 1088 1.319 97.856 4.681 100.000 97.940 

Mar-11 943 1.216 97.326 5.337 99.983 97.270 

Apr-11 1248 1.289 97.806 4.447 99.999 96.630 

May-11 1532 1.640 97.740 3.146 100.000 97.050 

Jun-11 1531 1.661 97.510 2.822 100.000 98.380 

Jul-11 1706 1.754 98.710 2.549 100.000 97.670 

Aug-11 1833 1.758 98.770 2.675 100.000 98.110 

Sep-11 1874 1.605 97.940 2.601 100.000 98.479 

Oct-11 1907 1.490 98.050 2.546 99.999 99.170 

Nov-11 1219 1.360 98.080     98.710 

Dec-11 783 1.239 97.110     94.460 

 

MISSING VALUE ANALYSIS 

TABLE 2 – MISSING VALUE ANALYSIS OF TABLE 1 

Univariate Statistics 

 N Mean Std. Deviation Missing No. of Extremes
a
 

Count Percent Low High 

VAR00002 21 1363.76398.247 0 .0 0 0 

VAR00003 21 1.45 .175 0 .0 0 0 

VAR00004 18 97.58 .634 3 14.3 0 0 

VAR00005 14 3.73 .985 7 33.3 0 0 

VAR00006 19 100.00 .006 2 9.5 3 0 

VAR00007 21 97.05 1.794 0 .0 2 0 

VAR00001 21   0 .0   

 

TABLE 3 – MVA – TABULATED PATTERNS 

Tabulated Patterns 

Numbe

r of 

Cases 

Missing Patterns
a
 Complet

e if ...
b
 

VAR00002
c
 

VAR00003
c
 

VAR00004
c
 

VAR00005
c
 

VAR00006
c
 

VAR00007
c
 VAR0000

2 

VAR0000

3 

VAR0000

7 

VAR0000

1 

VAR0000

6 

VAR0000

4 

VAR0000

5 

14        14 1380.36 1.45 97.73 3.73 100.00 97.58 

2       X 16 980.50 1.51 96.54 . 100.00 94.62 

3      X X 19 1783.67 1.51 . . 100.00 96.47 

2     X  X 18 1001.00 1.30 97.60 . . 96.59 

a. Variables are sorted on missing patterns. 

b. Number of complete cases if variables missing in that pattern (marked with X) are not used. 

c. Means at each unique pattern 
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TABLE 4 – DESCRIPTIVE ANALYSIS OF TRAINING & NETWORK PERFORMANCE DATA 

Descriptive Statistics           

  Count Mean Median Standard Deviation Minimum Maximum 

              

Trainee Mandays 21 1363.761905 1248 398.2470219 688 2228 

CDR 21 1.448564476 1.391951254 0.174928352 1.21595285 1.758 

NW RX Quality 18 97.58114089 97.625 0.634032504 96.5328 98.77 

MTTR 14 3.731401579 3.999244546 0.985121613 2.545665744 5.336925681 

Uptime 19 99.99726316 100 0.006479387 99.976 100 

Customer Satisfaction 21 97.0469345 97.27 1.794187387 90.92031946 99.17 

 

TABLE 5 – IMPACT OF TRAINING ON NETWORK PERFORMANCE 

REGRESSION: X – TRAINEE MANDAYS Y- DROP CALL RATE 

Regression Statistics     

Multiple R 0.691536466     

R Square 0.478222684     

Adjusted R Square 0.45076072     

Standard Error 0.12964059     

Observations 21     

      ANOVA 

 df SS MS F Significance F 

Regression 1 0.292671597 0.292672 17.414 0.000516144 

Residual 19 0.31932697 0.016807   

Total 20 0.611998568    

 

 Coefficients Standard Error t Stat P-value 

Intercept 1.034315628 0.103221019 10.0204 5.09E-09 

Trainee Mandays 0.000303755 7.27903E-05 4.173009 0.000516 

In the regression statistics table above, we can see R (0.692) the correlation of dependent variable DCR with the independent variable training man days, 

whereas the R Square (0.478) denotes variance. The ANOVA table shows that the F value of 17.414 is significant. 

Therefore, around 48% of the variance in DCR has been significantly explained by the independent variable training man days. Thus hypothesis 1 was 

substantiated. 

TABLE 6 – IMPACT OF TRAINING ON NETWORK QUALITY 

REGRESSION: X – TRAINEE MANDAYS Y- NW RX QUALITY 

Regression Statistics     

Multiple R 0.710528795     

R Square 0.504851169     

Adjusted R Square 0.473904367     

Standard Error 0.45987931     

Observations 18     

      ANOVA 

  df SS MS F Significance F 

Regression 1 3.450128991 3.450129 16.31352 0.000950818 

Residual 16 3.383823673 0.211489     

Total 17 6.833952663       

 

  Coefficients Standard Error t Stat P-value 

Intercept 95.97929633 0.411140492 233.4465 1.08E-29 

Trainee Mandays 0.001238114 0.00030654 4.038999 0.000951 

In the regression statistics table above, we can see R (0.711) the correlation of dependent variable NW RX Quality with the independent variable training man 

days, whereas the R Square (0.505) denotes variance. The ANOVA table shows that the F value of 16.314 is significant.  

Therefore, around 51% of the variance in NW RX Quality has been significantly explained by the independent variable training man days. Thus hypothesis 1 was 

substantiated. 

TABLE 7 – IMPACT OF TRAINING ON NETWORK OPERATIONS & MAINTAINANCE 

REGRESSION: X – TRAINEE MANDAYS Y- MEAN TIME TO RESTORE 

Regression Statistics     

Multiple R 0.927329555     

R Square 0.859940104     

Adjusted R Square 0.848268446     

Standard Error 0.383731809     

Observations 14     

      ANOVA 

  df SS MS F Significance F 

Regression 1 10.84903849 10.84904 73.67763 1.81563E-06 

Residual 12 1.767001214 0.14725     

Total 13 12.6160397       

 

  Coefficients Standard Error t Stat P-value 

Intercept 7.429106728 0.442828294 16.7765 1.07E-09 

Trainee Mandays -0.002678803 0.000312085 -8.58357 1.82E-06 
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In the regression statistics table above, we can see R (0.927) the correlation of dependent variable MTTR with the independent variable training man days, 

whereas the R Square (0.860) denotes variance. The ANOVA table shows that the F value of 73.678 is significant. 

Therefore, around 86% of the variance in MTTR has been significantly explained by the independent variable training man days. Thus hypothesis 1 was 

substantiated. 

IMPROVEMENT IN CUSTOMER SERVICE 

TABLE 8 – IMPACT OF TRAINING ON CUSTOMER SERVICE 

ANOVA: SINGLE FACTOR - UPTIME 

SUMMARY         

Groups Count Sum Average Variance 

Less than 1000 trainee days a month 3 299.957 99.98567 0.000126 

1001 to 1500 trainee days a month 8 799.993 99.99913 2.98E-06 

1501 and above trainee days a month 8 799.998 99.99975 2.14E-07 

 

ANOVA             

Source of Variation SS df MS F P-value F crit 

Between Groups 0.000481 2 0.00024 13.98021 0.000308 3.633723 

Within Groups 0.000275 16 1.72E-05       

              

Total 0.000756 18         

 

TABLE 9 – IMPACT OF TRAINING ON CUSTOMER SATISFACTION 

ANOVA: SINGLE FACTOR - CUSTOMER SATISFACTION 

SUMMARY         

Groups Count Sum Average Variance 

Less than 1000 trainee days a month 4 380.018 95.00449 9.232103 

1001 to 1500 trainee days a month 9 877.7188 97.52431 0.548895 

1501 and above trainee days a month 8 780.2489 97.53111 1.66886 

 

ANOVA             

Source of Variation SS df MS F P-value F crit 

Between Groups 20.61268 2 10.30634 4.238435 0.031021 3.554557 

Within Groups 43.76949 18 2.431638       

              

Total 64.38217 20         

The result of ANOVA test shown above has P <= 0.05, which means number of OJTs has positive effect on customer service, which means sustained OJT can lead 

to improvement in customer satisfaction. Thus, hypothesis 2 stands accepted 

 

KEY FINDINGS & CONCLUSION 
The NLC Learning Framework is a result of the practical insights gained by imparting training to over 32,000 employees over the past nine years. It has been 

reinforced by adopting the best features of industry standard models. From 2002, the year NLC was established, to 2008, all training programs were instructor 

led direct contact programs at their national headquarters and required the participants to travel to the centralized NLC facilities. This method was ideal for 

equipment training, where engineers could access the state-of-the-art labs for hands-on practice. The Labs are built as per the scaled down model of the 

functional network, simulating actual fault management, provisioning and operational scenarios. This provides the participants complete exposure to field 

realities and enhances their psycho-motor skills. This method has yielded desired result in the network operations.  

In 2008 the global economic environment changed with most of the countries facing economic slowdown. The global meltdown also affected India with 

organizations looking to rationalize their expenses. NLC came out with an innovative solution to meet this challenge in the form of “On-the-job Training” coupled 

with hands-on using NLC lab. The NLC classrooms are equipped with latest PCs, connected to the corporate Intranet, access to integrated labs. NLC also access 

Vendor Labs through internet. The rooms are also equipped with Video Conferencing (VC) facilities and modern training aids like digital tablets to simulate 

classroom experience. Participants join the training program form their respective locations through the video conference facilities. The trainer drives the 

session from the centralized NLC facility using conferencing tools like Microsoft Net Meeting, WebEx etc. The table 10 below provides a summary of the NLC 

technology infrastructure used for on-the-job hands-on training. 

 

TABLE 10 – NLC TRAINING INFRASTRUCTURE 

Equipment Types Nos. Equipment Types Nos. 

SDH 25 LMDS 4 

DWDM 11 UBR 2 

Core Routers 6 VSAT 2 

MEN Routers 7 DLC 5 

MEN Switches 11 IPDSLAM 1 

Microwave 12 TAG 1 

BTS 3 EoPDH 2 

Wi-Max 2 OSS Server 1 

The following are the important findings of this study: 

1. OJT for all employees across geographies enable telecom companies to improve network quality and operational efficiency. 

2. The optimal method of training delivery for telecom organization is the OJT using video/audio conferencing and collaborative tools over the corporate 

intranet. 

3. OJT method can be effectively used to deliver technology as well as hands-on equipment training for people with diverse skill sets and functions including 

Planning & Engineering, Network Operations & Maintenance and provisioning teams. 

4. OJT is highly relevant to the telecos especially their National Network Operations Center (NNOC) which provides 24*7 surveillance, fault management of 

the network. The skills sets of the engineers operating in this high technology environment are unique 

5. Training has high correlation with operational efficiency in the manpower intensive and technology driven telecom industry. 

6. Sustained OJT has positive effect in customer service and results in improved customer satisfaction. 
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7. OJT provides many benefits for both the short-term and long-term success of an organization. 

 

REFERENCES 
1. Barbara Means, et. al., Evaluation of Evidence-Based Practices in Online Learning: A Meta-Analysis and Review of Online Learning Studies, Revised 

September 2010, U.S. Department of Education, Office of Planning, Evaluation, and Policy Development Policy and Program Studies Service 

2. Bloom B S, (1956). “Bloom's Taxonomy of Learning Domains”, viewed on February 23 2012. http://www.nwlink.com/~donclark/hrd/bloom.html#psychom 

otor  

3. Dave, R.H. (1975). Developing and Writing Behavioural Objectives, R J Armstrong, ed., Educational Innovators Press, Tucson, Arizona, USA. 

4. Deb Sagarmay, Effective Distance Learning in Developing Countries Using Mobile and Multimedia Technology, International Journal of Multimedia and 

Ubiquitous Engineering, Vol. 6, No. 2, April, 2011 

5. Effectiveness Training – Systems, Strategies and Practices – P Nick Blanchard & James W. Thacker C 2nd Edition Pearson Education 2004 

6. Employee Training and Development by Raymond A Noe (2008),McGrawHill Publication 

7. Evaluating Training Programs: The Four Levels by, James D Kirkpatrick 

8. How to Measure Training Results: A Practical Guide to Tracking the Six Key Indicators by Jack Phillips, Ron Stone (2002) 

9. “Huawei Telecom Industry Trend”, viewed on March 31 2012.  http://www.malaysianwireless.com/2012/01/huawei-telecom-industry-trends-for-2012/   

10. Khandekar, A and Sharma, A (2006). Organizational learning and performance: Understanding Indian scenario in present global context 

11. Kirkpatrick, D. L. (1994). “Evaluating Training Programs”, Berrett-Koehler Publishers, San Francisco. 

12. Kumar, R (2003). Identification of Problems Associated with Implementing Organizational Learning through A Systems-based Approach 

13. Mark Huselid, The Impact of Human Resource Management Practices on Turnover, Productivity, and Corporate Financial Performance, April 5, 1995,  

Academy of Management Journal, Vol. 38, No. 3, pp. 635-672, 1995  

14. Mehrdad Alipour, Mahdi Salehi & Ali Shahnavaz, A Study of on the Job Training Effectiveness: Empirical Evidence of Iran, International Journal of Business 

Management, Vol 4, No. 11 , 2009, pp 1-3 

15. NAIDU SOM, E-Learning - A Guidebook of Principles, Procedures and Practices, 2nd Revised Edition, CEMCA, 2006, Commonwealth Educational Media 

Center for Asia (CEMCA) 

16. Newell E. Chiesl, Indiana State University, DESIGNING INTERACTIVE SELF-LEARNING MODULES USING MACROMEDIA DIRECTOR, Developments in Business 

Simulation and Experiential Learning, Volume 28, 2001 

17. NIOSH., (1999). “A Model for Research on Training Effectiveness”, viewed on December 06 2011.  http://www.cdc.gov/niosh/pdfs/99-142.pdf 

18. Organization Development and Transformation by Wendell French, Cecil H. Bell, Robert A. Zawacki (2005) 

19. Personnel Management and Industrial Relations – N.G. Nair, Latha Nair – s. chand Company Ltd., New Delhi C 1999) 

20. Richard Doss, Dr. Kevin, Gary Floss, Ron McGuire (2007). “Structured On-the-Job Training and Its Value to High Performance Manufacturing”, viewed on 

April 06 2012. http://www.rwd.com/uploadedfiles/industries/consumer_products/manufacturing/structured%20on%20the%20job%20training%20white% 

20paper.pdf  

21. The ASTD Training and Development Handbook: A Guide to Human Resource Development by Robert Craig 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VOLUME NO. 2 (2012), ISSUE NO. 7 (JULY) ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 

www.ijrcm.org.in 

31

REQUEST FOR FEEDBACK 
 

Dear Readers 

 

At the very outset, International Journal of Research in Computer Application and Management (IJRCM) 

acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal. 

 

I would like to request you to supply your critical comments and suggestions about the material published 

in this issue as well as on the journal as a whole, on our E-mail infoijrcm@gmail.com for further 

improvements in the interest of research. 

 

If you have any queries please feel free to contact us on our E-mail infoijrcm@gmail.com. 

 

I am sure that your feedback and deliberations would make future issues better – a result of our joint 

effort. 

 

Looking forward an appropriate consideration. 

 

With sincere regards 

 

Thanking you profoundly 

 

Academically yours 

 

Sd/- 

Co-ordinator 

 

 

 

 



VOLUME NO. 2 (2012), ISSUE NO. 7 (JULY) ISSN 2231-1009 

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 

www.ijrcm.org.in 

II
 


