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Introduction
The research in the domain of Job Design is trying to develop 

the mechanisms through which knowledge characteristics of a job 
has positively effect on the output of the employees in the form of 
innovative behavior, well-being and performance. The work based 
learning strategies has been suggested as one type of mechanism [1]. The 
knowledge characteristics of a job and work based learning strategies 
mechanism encourages the employees to learn about the job and 
enable them to perform effectively and efficiently. The previous studies 
findings support that the employee outcomes are task performance [2] 
and well-being [3,4] due to the mechanism between the job design and 
work based learning strategies. This mechanism also helps the employee 
in the idea generation, promotion and implementation within the 
organizations [5]. The job design represents the characteristics 
of the job. Knowledge characteristic of a job is a part of job design. 
It is important to identify the effect of knowledge characteristics on 
the innovation process via direct or through mediating role of work 
based learning strategies. After the identification of this affect, the 
organizations can improve or promote the employee innovation 
process by coalescing knowledge characteristics with interference to 
enhance work based learning strategies. The previous studies support 
directly the relationship of problem solving [6] and skill variety with 
the employee learning. The employee learning is directly associated 
with innovation [7]. The results of these studies did not elaborate the 
mechanism through which job design affect the employee innovation 
process. This article proposes a mechanism; it explains the knowledge 
characteristics effect on the innovation through work based learning 
strategies. The key component of the knowledge characteristics of a 
job is problem solving. Problem solving engrosses innovating idea, 
generating idea, solving non routine problems, and preventing from 
error [8]. The key component of the work based learning strategies 
is cognitive learning strategy and behavioral learning strategy. The 
employee uses this learning strategy to get and organize the knowledge 
[9]. Cognitive learning strategies elaborate the new information in 
the light of existing information and originate the principal, creating 
scheme and key issues. The employee innovation process consists of 
three different categories. First is idea generation, the concept of idea 
generation is similar with the concept of creativity. The idea generation 

in the innovation process should reflect newness and originality. The 
next in innovation process is idea promotion. This stage proposes the 
new ideas to employees and organization and getting the support of the 
idea. The final stage of the innovation process is idea implementation. 
In this stage new ideas are amalgamated within the organizational 
process (Figure 1).

Theory and Hypotheses Development
The problem solving effect on cognitive learning strategies 
and innovation

Knowledge characteristics are the part of job design. The first part 
of conceptual model explains the relationship between the knowledge 
characteristics and work based learning strategies. This model proposes 
that problem solving will recognize the use of cognitive work based 
learning strategies. The problems are obstacles for employees to attain 
goals and task performance. Due to this, the employees deploy the 
different skills and problem solving techniques through work based 
learning strategies. The work based learning strategies did not provide 
surety of the solution of problem. Problem solving is commonly 
regarded as most significant cognitive activity in the professional 
context. The familiar educational settings are required for learning 
to solve the problems [10]. The employees learn from the past 
precedence’s, events, situations and happenings when an employee’s 
identify similarities of the current problem with the previous ones. The 
old problem gives the solution pattern of the new problem. This sort of 
solution guides the individual’s to creativity [11]. Psychological theory 
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Abstract
This study explains conceptual model that elucidates how work based learning strategies are playing mediating 

role between the knowledge characteristics of a job and employee innovation process. Knowledge characteristics of 
job are playing role as independent variable and the key component of this variable is problem solving. . The work 
based learning strategies is mediating variable and the key factor of this variable is cognitive learning strategies. The 
dependent variable is innovation process. A survey methodology is adapted for this research. Population frame is the 
software engineers. Simple random sampling technique is used. The questionnaire is used as a research instrument. 
For analyzing the data, apart from descriptive statistics, the regression analysis is conducted for testing hypotheses. 
The result shows that problem solving has positive impact on the innovation process during direct relationship. The 
problem solving also has positive impact on the innovation process through the mediation of cognitive learning 
strategies.
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explains that problem solving leads to students for gaining knowledge 
and learns about thinking strategies. The learning due to the problem 
solving assists the students for developing learning strategies. The 
problem solving inventing theory explains knowledge base, practical 
methodology, technology according to model and tool sets for problem 
solving and developing new ideas. This theory consists of first, specific 
problems convert into general problem, second is finding the typical 
solution of general problems and third is get the solution of specific 
problem from converting the typical solution into specific solution 
[12]. This theory examines the challenges about the problems where 
innovation is needed. This theory applied in different categories of 
industries, including process development [13,14], eco-innovation 
[15], and service innovation (Table 1) [16].

H1: Problem solving has positive impact on the Innovation.

The cognitive learning strategies effect on innovation

The learning strategies encourage knowledge acquisition for 
job context and task. The cognitive learning strategies assume dual 
procedure models of cognition. One is Intentional mode and second 
is analytical mode of cognition. These modes motivate to learn the new 
rules, facts and knowledge of organization [17,18]. Cognitive work 
based learning strategies is considered as example of premeditated and 
intentional approaches of thoughts in which effort and time deliberately 
spent on topic. The cognitive work based learning strategies encourage 
the employees to knowledge acquisition and elaborate new information 
by investigating the implications of novel information from the existing 
knowledge. The consequences of cognitive work based learning 
strategies on knowledge gaining have considered in the circumstances 
of everyday work. Knowledge acquisition in workplace setting and 
training has been linked with experimental application strategies [19]. 
The theoretical and experimental evidence proposes that cognitive 
work based learning strategies endorse the knowledge acquisition or 
gaining. It is suggested that knowledge acquisition through work based 
learning strategies develops potential to generate and create novel and 
useful ideas [20]. Many theoretical perceptions encourage this idea. 
Amabile’s [21] componential theory explains knowledge acquisition is 
a fundamental element to develop new ideas and increase potential of 
peoples or employees to amalgamate information for generating new 
different ways. The potential of the peoples or employees intensify by 
organized knowledge according to common principles comparatively 
unrelated information [22]. An insinuation from cognitive load theory 
explains that the enhancement in knowledge helps to decrease the 
burden on working memory when present situation demonstrated as 
problem solving and learning. This theory can be applied to relevant 
cognitive activities, such as find solution of problem or create a new 
idea [23]. Both theories suggest that the relevant domain knowledge 

acquisition has positive relationship between the creativity. The results 
of empirical studies show that expert employees (higher level of 
knowledge) are more innovative and create new ideas than employees 
who have less knowledge [24]. The researcher argued in this study that 
job characteristics manipulate cognitive work based learning strategies. 
The cognitive work based learning strategies effect on the innovation 
process. The job design has effect on the innovation. Pervious results 
of empirical studies show that the job design has relation with task 
performance. The skill utilization plays a mediating role between the 
relationship of job design and well-being of employees.

H2: Problem solving has positive impact on the Innovation through 
mediation role of cognitive learning strategies.

Research Methodology
The research approach is quantitative. Quantitative research 

is essential about collecting numerical data to explain a particular 
phenomenon. A survey methodology is adapted for this research. 
Population frame is the software engineers. Simple random sampling 
technique is used and unit of analysis is individual. The sample size is 
calculated with the help of statistical formula. The data for this research 
will be gathered using a questionnaire. For analyzing the data, apart 
from descriptive statistics, the traditional statistic for testing hypotheses 
will be used.

Measures

The developed scale of Barkman and Machtmes [25] is used 
to measure the problem solving. The total items of the scale are 24. 
The response point of scale consists of five points used (1=Never, 
5=Always). The developed scale of Holman et al. [26] is used to measure 
the Cognitive learning strategies. The total items of the scale are 8. The 
response point of scale consists of five points used (1=Not a lot, 5=A 
great deal). The developed scale of Holman et al. is used to measure 
the Innovation. The total items of the scale are 9. The response point of 
scale consists of five points used (1=Not a lot, 5=A great deal).

Demographic statistics

In the gender statistics it can be observed that both male and female 
participated as respondents. Male and female respondents are 49 and 
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Figure 1: Theoretical model.

Model R R Square Adjusted R 
Square

Std. Error of the 
Estimate

1 0.499a 0.249 0.236 0.52731
2 0.552b 0.305 0.281 0.51155

aPredictors: (Constant), PS.
bPredictors: (Constant), PS, CLS.

Table 1: Model summary.
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11 out of total 60 valid responses i.e. 81.7% and 18.3% respectively. 
The reflection of male dominance is visible from the statistics. Both 
married and single respondents participated in the survey. Married 
and single respondents are 12 and 48 out of total 60 valid responses 
i.e. 20% and 80% respectively. The reflection of single dominance is 
visible from the statistics. The respondent’s age divided in the four 
groups; first group falls between the 21-30 years old, the second 
group falls between the 31-40 years old, the third group falls between 
the 41-50 years old and lastly greater than 50 years old. The age of 50 
respondents fall between the 21-30 years old which is 83.3% of the total 
respondents. The age of 7 respondents fall between the 31-40 years 
old which is11.7% of total respondents. The age of 3 respondents fall 
between the 31-40 years old which is 5% of total respondents. The result 
shows that majority of respondent’s falls in 21-30 years old group. The 
respondent’s qualification divided in the two groups; first group has 
16 years education and second group has above 16 years education. 
The 39 respondents have 16 years education which is 65% of the total 
respondents. The 21 respondents have above 16 years education which 
is 35% of total respondents. The majority of respondents have 16 years 
education. The respondents were categorized into five categories on the 
basis of salary. First category was less than 20, second category is 21-40, 
third was 41-60, fourth was 61-80 and 81-100 thousands rupees salary 
of respondents. The majority of respondents get less than 20 thousand 
salaries. This survey envisaged on a sample of people having different 
length of experiences. It was important to analyze the data from view 
point of experience of respondents. The majority of respondents have 
up to five years’ experience.

Testing assumptions of regression

The regression analysis is based on specific assumptions. The 
assumptions of regression are linearity, multi co-linearity, normality 
and homoscedasticity. The assumption of normality examined through 
the graphical technique by histogram. The assumptions of linearity 
and homoscedasticity examined through scatter plots diagram. The 
assumption of the multi co-linearity examined through the correlation 
matrix.

Regression analysis

The purpose of regression analysis is to check the relationship 
between the independent variables with dependent variable. In the 
regression analysis examined the individual impact of the independent 
variable on the dependent variable, quality of the goodness of the 
model, significance of the model and strength of the relationship 
between the independent variables and dependent variable.

•	 The R²=0.25 of model 1 indicates that the problem solving 
predictor explains 25% variance in Innovation.

•	 The R²=0.305 of model 2 indicates that the problem solving 
predictor explains 30.5% variance in Innovation.

•	 The p<0.05 shows that at least one variable plays significant 
role in the both model.

The p value for PS<0.05 which shows significant relationship 
between PS and IN and is interpretable. It means significant positive 
relationship exists between PS and IN (β=0.428, p<0.05) showing IN 
will increase by 0.428 units for every one unit increase in PS, keeping 
all other predictors constant in model 1. The p value for PS<0.05 which 
shows significant relationship between PS and IN and is interpretable. 
It means significant positive relationship exists between PS and IN 
(β=0.359, p<0.05) showing IN will increase by 0.359 units for every 
one unit increase in PS, keeping all other predictors constant in model 
2. The p value for CLS<0.05 which shows significant relationship 
between CLS and IN and is interpretable. It means significant positive 
relationship exists between PS and IN (β=0.223, p<0.05) showing IN 
will increase by 0.223 units for every one unit increase in PS, keeping 
all other predictors constant in model 2 (Tables 2 and 3).

Conclusion
This research tested a conceptual model of the knowledge 

characteristics (problem solving) learning mechanism (cognitive 
learning strategies) in relation to innovation. The result shows that 
problem solving has positive impact on the innovation process during 
direct relationship. The problem solving also has positive impact on 
the innovation process through the mediation of cognitive learning 

Model Sum of Squares Df Mean Square F Sig.
1 Regression 5.339 1 5.339 19.2 0.000a

Residual 16.127 58 0.278   
Total 21.466 59    

2 Regression 6.55 2 3.275 12.514 0.000b

Residual 14.916 57 0.262   
Total 21.466 59    

aPredictors: (Constant), PS.
bPredictors: (Constant), PS, CLS.
cDependent Variable: I.

Table 2: ANOVAc.

Model Unstandardized Coefficients Std. Error Standardized Coefficients t Sig.
B Beta

1 Constant 2.011 0.378  5.318 0.000
PS 0.428 0.098 0.499 4.382 0.000

2 Constant 1.492 0.439  3.396 0.001
PS 0.359 0.1 0.418 3.587 0.001
CLS 0.223 0.104 0.251 2.151 0.036

aDependent Variable: IN.

Table 3: Coefficientsa.
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strategies. This model confirms the mediating relationship of cognitive 
learning strategies between the problem solving and innovation. This 
conceptual model can guide future research in this particular area, 
which could focus on the wider set of variables related to the knowledge 
characteristics for improving innovation in organization.
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