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ABSTRACT

The study was carried out at Central Institute of Post-Harvest Engineering and Technology, Ludhiana (Punjab), India to evaluate the winter school employing before and after training evaluation with single-group design. Data were solicited from the scientists of National Agricultural Research System (NARS). Summative evaluation model was compared with Kirkpatrick’s and Swanson’s PLS model. Study reveals that through experiential learning, scientists’ of NARS experienced a significant improvement in knowledge and satisfaction level. This evaluation model best describes the Kirkpatrick’s model. However, performance appraisal at workplace is required to fit in the Swanson’s model. Also enriches the body of knowledge for potential theory building and provides useful information and insight into how to use training evaluation to improve the performance of scientists. Results also allow a better explanation of the more performance perspective in practical extension training evaluation. 
Key words: Summative Evaluation, Winter School, Agricultural Scientists, Nondestructive, Bio-sensing, Food Safety, Quality Assurance. 

INTRODUCTION

Monitoring and evaluation are in-built components of extension and training system. Training evaluation acts as a systematic appraisal tool to provide corrective measures to improve an on-going or future training program. The importance of evaluation, hence, is well recognized (Bober and Bartlett, 2004; Noe, 2000; Swanson and Holton, 1999). Measuring return on training investment is indispensable necessity of training organizations. Training evaluation assumes maximum priority among training consultants and top management as means of justifying training investment (Hashim, 2001). Although, evaluation of training is extremely difficult (Mclean, 2005), but continues to be essential in demonstrating value of human resource development (Preskill, 1997). Now-a-days, need for understanding the evaluation techniques that measure effectiveness of training is becoming more important (Bober and Bartlett, 2004). In addition, exploring commonality of program evaluation may illuminate opportunities for training evaluation theory building in human resource development field (Wang and Spitzer, 2005). Through the process of evaluation, learning can be enhanced and transferred to workplace (Bartram and Gibson, 1999). Russ-Eft and Preskill (2001) observed that a well-planned evaluation goes through a process that includes focusing evaluation, determining design of evaluation, data collection methods, collecting and analyzing data, and communicating and reporting evaluation processes and findings. While expenditures have grown, many training organizations have not taken extra step to show payoff of their efforts. 
In India, mostly training are conducted as a part of the routine activity and hardly evaluated. Indian Council of Agricultural Research (ICAR) is sponsoring summer / winter school in different disciplines of agriculture, veterinary, animal sciences, home sciences and fisheries subjects in agricultural universities / ICAR institutes. The purpose of organizing summer / winter school is to bring about qualitative improvement and to update teachers, researchers and extension specialists in latest knowledge and methodologies in the field of their specialization. It provides necessary orientation to contemporary problems, to provide a common forum for co-professionals, to interact and exchange experiences and also to maintain a feedback to make research and education more relevant. Before introduction of summer / winter school by ICAR since 1967, trainings in National Agricultural Research System (NARS) were conducted as a part of routine activity. Most of the trainings were limited up to the reaction of participants only. Systematic training evaluation in Indian context is hardly observed and its empirical evidences are handful. Kumar et al., (2005) evaluated impact of summer school on Mechanization of Rice Production System at Central Institute of Agricultural Engineering, Bhopal (India). Researchers made a good attempt covering issues like participants’ opinion, feedback, knowledge level and reasons for attending summer school. The scientists of ICAR, SAUs and KVKs are more eager to attend the training courses like winter school or summer school for updating their knowledge and enhancing skills as well as career advancement that is the prerequisite for the promotion at their work place. In the same line, a ​​winter school (A twenty-one days intensive training programme for refreshing the knowledge of scientists of ICAR, SAUs and KVKs, who are involved in teaching, extension and training) on “Nondestructive and Bio-sensing Methods for Food Safety and Quality Assurance” was organized and evaluated at Central Institute of Post-Harvest Engineering and Technology, Ludhiana (Punjab) during 6-26 September 2007, sponsored by ICAR. Efforts were, therefore, made to evaluate the winter school. The study was formulated with the specific objectives (i) to evaluate the opinion and knowledge level of the participants (ii) to develop participatory skills and assess the satisfaction level, and (iii) to compare the present evaluation model with Kirkpatrick’s and Swanson’s training evaluation models. 
RESEARCH METHODOLOGY

Kirkpatrick’s training evaluation model
The Kirkpatrick’s (1998) model includes four levels: (i) reaction: measures how learners feel about learning / training; (ii) learning: evaluates what was learned and retained from the learning experience; (iii) behavior / application: evaluates the degree to which learners apply what was learned on the job; and (iv) results: evaluates the impact that transfer of learning has on the business. The four levels attempt to answer the following questions (Krein and Weldon (1994) (i) How did participants react to the program? (ii) What did participants learn from the program? (iii) What was learned and applied on the job? and (iv) Did the application achieve the desired results?. The power of Kirkpatrick’s model is its simplicity and its ability to help people think about training evaluation criteria (Alliger and Janak, 1989). 
Swanson’s performance improvement perspective
Most theorists agree that training evaluation must demonstrate improved performance and financial results. (Brinkerhoff, 2005). Performance may be measured in terms of individual, process and organizational perspectives (Rummler and Brache, 1995), or in relation to quantity, time and quality (Swanson, 1999). From a performance-based evaluation perspective, Swanson (1994) suggested an evaluation system called Performance-Learning-Satisfaction (PLS). This model is relatively new and more complex. Swanson’s model identifies three levels of analysis (organization, process and individual) with five performance variables at each level (mission / goal, systems design, capacity, motivation and expertise). The domains of evaluation are: (i) performance, including evaluating the business and financial results; (ii) learning, including evaluating knowledge and expertise of participants; and (iii) satisfaction, including evaluating participants’ and sponsors’ perceptions of satisfaction. Kirkpatrick’s and Swanson’s training evaluation models do have some similarities (Table 1). At first glance, it may seem that they are not radically different from each other. However, Swanson’s model reveals fundamental and substantial differences in assessment and evaluation priority and completeness of practical research-based tools (Swanson and Holton, 1999). 
ICAR training evaluation strategy
In India, scientists of Indian Council of Agricultural Research (ICAR), State Agricultural University (SAU) and Krishi Vigyan Kendra (KVK) are given the opportunities to attend the winter school or summer school for updating their professional knowledge and enhancing technical skills. Participation in the winter / summer school is the prerequisite for their career advancement / promotion at their workplace. The following interventions were applied in the form of theory and practical course to update the scientist in their field of specialization and systematic evaluation of training thereafter. The interventions applied in winter school were: (i) Scientists were exposed to new knowledge that may have accumulated in non-destructive and bio-sensing methods for food safety and quality assurance, (ii) A platform was provided which normally not offered through prescribed curriculum for academic degrees, (iii) They were exposed to basic concepts that are relevant to understanding of new scientific knowledge earned in the field, (iv) An opportunity was provided for discussion and exchanging of ideas to specialists in the same field with a view to increase contact and thus to develop understanding of each other achievement and problems, (v) Facilitate to foster inter-institutional co-operative research / teaching projects, and (vi) Exposed to specialized techniques of teaching / research. Data on evaluation parameters were solicited to evaluate winter school in terms of gain in knowledge and expectations fulfilled. These variables were compared at pre and post-training stages. Besides participants’ opinion, their satisfaction level and feedback about the training was also ascertained under this model of evaluation.
Variables and their measurement

Summative evaluation of winter school was conducted at Central Institute of Post-Harvest Engineering and Technology, Ludhiana (Punjab) during September 2007. The data were solicited from Twenty-six participants of winter school from ICAR, SAUs and KVKs. The ICAR scientists are mostly engaged in basic and applied research whereas in SAUs teaching is the main activity followed by extension and training. Transfer of technologies / extension is the main activity of KVKs whereas training and extension are the universal doings of ICAR, SAUs and KVKs. More or less, ICAR, SAUs and KVKs institutes are mandated with research, training and extension components. Variables used in this investigation are opinion (OPN) / Perception, Participatory Skill Development (PSD), Satisfaction Level (SL) and Knowledge Level (KL). A summary of description of variables is given in Table 2. Statistical analysis of data was done using SPSS 11.0. To assess the impact of winter school in terms of increase in knowledge level, knowledge test was developed and applied before and after the winter school. The minimum and maximum obtainable scores were 104 and 598, respectively.

RESULTS AND DISCUSSION

The applied evaluation strategies were formal and results obtained thereafter are presented in sub-heads as:

Participants’ opinion towards attending winter school 
All the participants opined that participation in the winter school was a good learning experience. Most of participants (92.30 %) experienced that their participation was occurred at every stage of training and 88.46 percent reported that during winter school the time was effectively utilized. Group discussions and interactions were facilitated for exchanging the experiences and new ideas (88.46 %). Field visits provided hands-on learning (88.46 %). About eighty-five percent of participants (84.61 %) reported satisfied with a good combination of audio-visual aids, theory and practical learning that was arranged. They showed a positive change in attitude towards the winter school. Positive attitude was expressed by 84.61 percent respondents whereas few of them (15.38 %) reflected less positive attitude towards attending the winter school (Table 3).

Participatory skill development and knowledge gained 
New skills were learnt by more than 90 percent participants in techniques such as the NIR spectra data analysis for nondestructive evaluation of foods quality and the NIR spectra acquisition (Table 5). The methodologies in which more than 80 percent participants learnt new skills were fundamental of images analysis and immobilization of enzyme for developing biosensors. Scientists (60-80 %) developed new skills in techniques, which includes nondestructive quality analysis of food grains, determination of gloss, immune-assay using ELISA reader in foods, maturity determination of fruits and new statistical methodology. The methodologies or techniques in which less than 50 percent participants learnt new skills were determination of chlorophyll using the food grains, colour measurement and gas analysis in modified atmospheric packaging using gas chromatography. A considerable number of participants stated that practical classes conducted for participatory skill development during the winter school helped them to improve their skills and learn new ones. Participants (76.92 %) were categorized as medium skilled and 15.39 percent as highly skilled (Table 4). The study revealed that pre and post training knowledge of participants was observed to be 73.74 percent and 88.29 percent, respectively (Table 5). About 15 percent (14.55 %) knowledge gap was found after winter school. A total of 61.54 percent participants showed medium level of knowledge, whereas 19.23 percent were found in each low and high knowledge level category. 

Participants’ expectation fulfilled from winter school 
Scientists (69.23 %) considered the winter school as highly useful and 76.92 percent reported that course contents were very well covered (Table 7). Presentation, coverage and quality were considered very good (57.69 %). Subject matter was also very much relevant to the needs of the participants (53.85 %). Most of participants (96.15 %) indicated that time allocated to cover topics were too long. Arrangement of boarding and lodging was considered very good (73.07 %). About 85 % of participants categorized winter school as medium level on the basis of expectation fulfilled.

Participants feedback about winter school
Participants (68 %) thought that daily schedule of training was well developed and 88 percent were satisfied with the duration of winter school (Table 8). All the participants reported that field trips were useful and 92 percent recommended the September month for organizing the same course. More than fifty percent of them (60 %) reported that due to lack of time, there was less participation in most of discussions. All the participants were of the opinion that there is a need to organize another winter / summer school on the same topic to improve the skills of scientists.

Up-gradation in knowledge and expectations level 
Chi-square test was applied to witness the up-gradation in knowledge level and expectations of participants from winter school. Results indicate a significant increase in the knowledge level (P>5.00 %) of participants. Expectations from winter school are also fulfilled (P>5.00 %) at a great extent (Table 6). 

Comparison of training evaluation strategies of ICAR with Kirkpatrick’s and Swanson’s models 
After analysis, training evaluation strategies / components were compared with both Kirkpatrick’s and Swanson’s models. This winter school explored the various components followed in the present investigation. Kirkpatrick’s and Swanson’s training evaluation models do have some similarities (Table 1). At first glance, it may seem that they are not radically different from each other however; Swanson’s model reveals fundamental and substantial differences in assessment and evaluation priority and the completeness of the practical research-based tools (Swanson and Holton, 1999). While, Kirkpatrick’s model is simple, the Swanson’s model is primarily performance oriented and provides a techniques tool. 

Kirkpatrick’s classic four-level training evaluation model (1998) has been examined by many researchers and its four levels include reaction, learning, behavior / application, and results. The power of Kirkpatrick’s model is its simplicity and its ability to help people think about training evaluation criteria (Alliger and Janak, 1989). The ICAR institutes have their own strategies and philosophy in training evaluation and they specifically focus on organizational training goals. In the present evaluation model, the levels are (i) Reaction (feedback for improvement) (ii) Learning (technical skills and methodologies) (iii) Behavioral change: Opinion / attitude towards attending winter school and satisfaction level (training course / content, boarding and lodging) (iv) Results (knowledge level, expectations fulfilled).While evaluating and comparing the present evaluation, it can be concluded that it fits or best describes the Kirkpatrick’s model.

Most theorists agree that training evaluation must demonstrate improved performance and financial results. However, it has been difficult for human resource professionals to define what performance is in the workplace. Performance may be measured in terms of individual, process and organizational perspectives (Rummler and Brache, 1995), or in relation to quantity, time and quality (Swanson, 1999). Swanson’s model identifies three levels of analysis (organization, process and individual) with five performance variables at each level (mission / goal, systems design, capacity, motivation and expertise). The domains of evaluation are: (i) performance, including evaluating the business and financial results (ii) learning, including evaluating knowledge and expertise of participants and (iii) satisfaction, including evaluating participants’ and sponsors’ perceptions of satisfaction. Although the results assessment system (Swanson and Holton, 1999) was revised from PLS model to performance-learning-perception model, it still represents performance-based evaluation. Holton (2005) argued that there has been almost no research on factors influencing the transfer of individual performance into organizational performance results. The present training was evaluated at four levels and it includes (i) reaction (ii) learning (iii) opinion / attitude, and (iv) results. This evaluation model also fulfills most of the criteria of Swanson’s model. For the proper goodness-of-fit, it is felt that performance of ICAR, SAU and KVK employees must be evaluated at their workplace to witness the actual improvement in performance after a certain period of time. These aspects must be considered in future training programmes as many scientists attend the training courses like winter or summer school for updating their knowledge and enhancing their skills, as well as for fulfilling the requirements for career advancement, as these are a pre-requisite for promotions. 
CONCLUSION AND RECOMMENDATIONS
The ICAR institutes have its own intent for evaluating training programmes. As a result of winter school scientists’ practiced hands-on learning, gained a significant knowledge and developed participatory technical skills at every stage of training in the latest techniques and methodologies of nondestructive and bio-sensing methods. The study reveals that performance evaluation could be one of the criterion for promotion of scientists’ at their work place or parent institutions to increase the efficiency of scientists. This evaluation best describes the Kirkpatrick’s model. However, performance appraisal after the training programme is required to fit in the Swanson’s model. The investigation reveals following observations for training organizations, policy planners, extension educators etc., to improve the efficiency of agricultural scientists as well as respective organizations (i) It was observed that after finishing the winter school, performance evaluation at parent institute level is almost lacking, which indicates the utmost need of performance based evaluation in the institutes of ICAR, SAU and KVK. (ii) The summative evaluation contributes to body of knowledge from a performance perspective for potential theory building (ii) winter school provides the depth insight and  useful information to the institutes of ICAR, SAU and KVK on how to use training evaluation to improve the performance (iii) findings will also serve as foundation to build the theoretical perspective in the interest of Indian human resource practitioners, researchers, extension educators etc., and (iv) study may help to those who are associated with training evaluation programs / projects, and as database grows in summative evaluation, it will be helpful to understand the better training evaluation methodologies.

TABLE 1 COMPARISON BETWEEN KIRKPATRICK’S AND SWANSON’S MODELS
	Kirkpatrick’s model (1959, 1996)
	Swanson’s PLS model (1994)
	ICAR Training Strategy
(2007)

	Reaction: How trainees feel about various aspects of a training program, including the topic, speaker, schedule, and so forth.
	Satisfaction: Participants’ and sponsors’.
	Reaction: Measured in terms of participants’ feedback.

	Learning: What principles, facts, and techniques were   understood and absorbed by trainees? 
	Learning: Knowledge and expertise.
	Learning: Hands-on learning to improve the technical skills and exposure to new methodologies.

	Behavior: To what extent do the trainees change their on-the-job behavior because of training? 
	
	Opinion / attitude : Opinion towards winter school and satisfaction level in terms of training course / content, boarding and lodging

	Results: A measurement of final results that occur as a result of training, including increased sales, higher productivity, larger profits, reduced costs, less employee turnover, and improved quality.
	Performance: Business results and financial results.
	Results: Measured in terms of increase in knowledge and expectation level.

	PLS = Performance-Learning-Satisfaction


TABLE 2 SUMMARY OF THE DESCRIPTION OF VARIABLES IN SUMMATIVE EVALUATION
	Variables
	Value assigned

	Opinion (OPN)
	Agree = 2, undecided = 1, and disagree = 0 

	Participatory skill development (PSD)
	Learned a new skill = 2, known skill further sharpened = 1 and no new learning = 0 

	Satisfaction level (SL)
	Course usefulness: highly useful = 2, useful= 1 and less useful = 0 

	
	Course content: very well covered = 2, well covered = 1 and poorly covered = 0  

	
	Coverage and presentation quality: very good = 2, good = 1 and average = 0 

	
	Relevant with participants need: very much relevant =2, relevant =1  and not relevant = 0 

	
	Coverage timings: too long =2 , adequate =1  and short = 0 

	
	Boarding and lodging: very well arranged =2, well arranged = 1 and poorly = 0  arranged

	Knowledge level (KL)
	Knowledge test developed: minimum scores =104 and maximum scores =598


TABLE 3 SCIENTISTS OPINION TOWARDS ATTENDING WINTER SCHOOL, CIPHET, LUDHIANA, INDIA
	Opinions  
	Agree

(%)
	Undecided

(%)
	Disagree

(%)

	Participation was a good  hands-on learning experience
	100
	-
	-

	New knowledge was gained
	100
	-
	-

	New skills were developed
	92.30
	7.96
	-

	Acquainted with latest technological advancements 
	84.61
	7.96
	7.96

	Good combination of theory and practical was provided
	84.61
	11.53
	3.84

	Time was effectively utilized
	88.46
	11.53
	-

	Participatory mode was applied for skill development and better understanding
	92.30
	3.84
	3.84

	Good combination of information and communication technologies was used 
	84.62
	7.69
	7.69

	Group discussions and interactions were facilitated during exchanging the experiences and new ideas
	88.46
	7.69
	3.84

	Natural learning occurred during field visits 
	88.46
	7.69
	3.84


TABLE 4 SCIENTISTS’ OPINION, KNOWLEDGE LEVEL, PARTICIPATORY SKILL DEVELOPMENT AND SATISFACTION LEVEL, CIPHET, LUDHIANA, INDIA
	Particulars
	
	Range
	% 

	Opinion
	Less positive 
	< 27
	15.39

	
	Positive 
	27-30
	84.61

	
	Highly positive 
	> 30
	-

	Knowledge level
	Low
	< 19
	19.23

	
	Medium
	19 - 22
	61.54

	
	High 
	> 22
	19.23

	Participatory skill development
	Less skilled 
	< 16
	7.69

	
	Medium skilled
	16-23
	76.92

	
	Highly skilled 
	> 23
	15.39

	Expectations fulfilled
	Not at all
	< 14
	3.85 

	
	Partially
	14 - 17
	84.61

	
	Fully
	> 17
	11.54 


TABLE 5 PARTICIPATORY SKILL DEVELOPMENTS OF SCIENTISTS, CIPHET, LUDHIANA, INDIA
	Techniques / Methodology
	New Skill 

Learnt 

(%)
	Known Skill 

Sharpened 

(%)
	No New 

Learning

(%)

	Fundamental of image analysis
	88.46
	11.54
	-

	Maturity determination of fruits
	61.53
	34.61
	3.84

	Colour measurement 
	46.15
	53.84
	-

	Near Infra Red (NIR) spectra acquisition
	92.30
	7.69
	-

	Gas analysis in modified atmosphere packaging using gas chromatography
	42.30
	38.46
	19.23

	Immuno-assay using ELISA reader in foods
	76.92
	15.38
	7.69

	Determination of gloss
	76.92
	19.23
	3.84

	Determination of chlorophyll using the food grains
	50.00
	34.61
	15.38

	Nondestructive quality analysis of food grains
	73.07
	26.92
	-

	Immobilization of enzyme for developing biosensors
	84.61
	11.53
	3.84

	NIR spectral data analysis for nondestructive evaluation of foods quality
	96.15
	3.84
	-

	New statistical methodology 
	61.53
	30.76
	7.69


TABLE 6 UP-GRADATION IN KNOWLEDGE AND EXPECTATION LEVEL OF SCIENTISTS, CIPHET, LUDHIANA, INDIA
	Particulars
	Knowledge level (%)
	Expectations fulfilled (%)

	
	Pre-training 
	Post-training 
	Fully
	Partially
	Not at all

	
	73.74 
	88.29 
	11.54
	84.61
	3.85

	Chi-square (x2)  
	19.23*
	38.61*

	df
	6
	5

	*P>5.00 %


TABLE 7 SCIENTISTS’ SATISFACTION LEVEL FROM WINTER SCHOOL, CIPHET,       LUDHIANA, INDIA
	Contents
	Category (%)

	Course usefulness 
	Highly useful 

(69.23)
	Useful

(30.77)
	Less useful

-

	Course content 
	Very well covered 

(76.92)
	Well covered 

(23.06)
	Poorly covered

-

	Coverage and presentation quality 
	Very good

(57.69)
	Good

(38.46)
	Average

(3.85)

	Relevant with participants need
	Very much relevant

(53.85)
	Relevant

(46.15)
	Not relevant

-

	Coverage timings 
	Too long

(96.15)
	Adequate

(3.85)
	Short

-

	Boarding and Lodging
	Very well arranged 

(73.07)
	Well arranged 

(26.92)
	Poorly arranged

-


TABLE 8 PARTICIPANTS’ FEEDBACK WITH RESPECT TO WINTER SCHOOL, CIPHET, LUDHIANA, INDIA
	Feedback contents 
	f (%)

	Field visits / trips were useful
	100 

	September month is best for organizing the winter school
	92 

	Duration of winter school was satisfactory
	88 

	Daily schedule of winter school was comfortable
	68 

	Due to lack of time the participations in most of the discussions were lesser
	60
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