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The productivity of lecturers’ scientific work is an important factor in career
advancement, quality of study programs, and university rankings. The
research aimed to strengthen and optimize the productivity of lecturers’
scientific work. The research method used is modeling and steering
optimization (POP-SDM), data analysis using path analysis by looking for
mathematical model equations. Scientific Identification Theory of Operation
Research in Education Management (SITOREM) analysis is carried out to
improve weak indicators and maintain strong indicators. The research was
conducted on lecturers at private universities as many as 197 respondents.
The qualitative research findings indicate that creativity, academic culture,
knowledge management, and professional commitment were mentioned in
the interviews. The results of quantitative research prove that creativity,
academic culture, knowledge management, and professional commitment
affect the productivity of lecturers’ scientific work. Research finds novelty

through the SITOREM approach, by conducting an analysis to identify
indicators of the variables studied in order to determine indicators that are
good enough to be maintained and indicators that are still weak and need to
be improved. The SITOREM approach can be in the form of a model for
developing scientific papers for lecturers as a model of behavior,
constellation patterns, and guidelines for the productivity of scientific works
produced by lecturers.
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1. INTRODUCTION

Science and technology have an impact or influence on the structure of higher education [1], [2]
The era of technology 4.0 is a challenge for lecturers in carrying out the task of tri dharma which is the
impact of these technological developments [3]. The lecturer’s mindset needs to be changed so that the
competencies they have are getting better or increasing. The task of lecturers is not only teaching, but also
needs to develop sustainable research fields that will become part of their lives [4]. Research and
dedication should be used as an effort to inform his expertise in science. The findings of the research that
have been carried out can be used as a form of productivity of scientific works that are published, read and
useful for the community [5], [6].

However, the distribution of data on respondents to 30 lecturers at three universities in the Bogor
area in June 2020 shows that the productivity of scientific research results is still not optimal, which
means that it needs to be improved. Previous research explained that on average 45.3% of lecturers have
not published their research results in national or international journals. In addition, 64.7% of lecturers
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have not made teaching materials from the results of research and community service. Around 75.3% of
lecturers have not developed their research skills for their careers. This condition is in line with the studies
that have been [7], [8].

Byars and Rue [9] stated that scientific work carried out collaboratively is better than scientific
work carried out individually. A survey conducted by the organization for economic cooperation and
development (OECD) explained that the level of productivity of scientific work carried out by lecturers was
still low [10], [11]. The problems are caused by the assumption that research and dedication is needed only
when academic promotion, the teaching load is large, the roadmap is unclear regarding research and service,
the cost factor also causes lecturers to be reluctant to do research and dedication. Making the final research
report that is considered burdensome, the large number of bills in reporting, especially on funded research
and service, makes lecturers reluctant to submit research proposals [12]-[15].

In anticipating these conditions, universities as an organization need to optimize lecturers to
become human resources who have productivity in making scientific works. Lecturers with high
productivity of scientific work will be able to improve their careers and increase university rankings [16],
[17]. Therefore, lecturers must continue to improve their quality, both in terms of research and community
service. Universities need to continue to explore factors that can affect the productivity of scientific works,
so that lecturers can improve their quality [18]. By knowing the factors that can affect the productivity of
lecturers' scientific work, it is hoped that it can increase the ranking or ranking of universities and also the
lecturers' careers [19]. In addition, factors such as creativity, academic culture, knowledge management,
and professional commitment also affect the productivity of lecturers' scientific work [20]-[23].

Productivity is a measure for individuals in carrying out an activity. Productivity is the
transforming input to output at the lowest cost [24]-[26]. This concept defines productivity in terms of two
main factors, namely input and output. The input aspect or dimension is measured based on the efficiency
principle of human resources and organizational factors. While the output aspect or dimension is measured
based on the principle of effectiveness which includes the level of goal achievement, the number of
outputs, and teamwork. The two main requirements for occupying academic positions in universities are
productivity in research and publications [27]-[29]. Productivity is now a keyword in science studies [30].

Writing scientific papers is related to writing research [31]-[33]. Writing scientific papers in the
concept of [34] shows the reporting of original research in journals, through scientific papers in a standard
format. In a broader sense, scientific writing also includes communication about science through the type
of journal articles, such as review papers, summaries of previously published research. Park [35] defined
scientific papers reporting from research results contained in journals or in a broader sense covering other
ways scientists share research information. Other factors that influence productivity in the form of findings
include empowerment, academic culture, knowledge management, and professional commitment. In
several studies that have been conducted, there have also been many studies related to these variables or
factors [36]-[39]. From the previous theories, it is emphasized that the results achieved by a lecturer in
carrying out the duties of the Tri Dharma of higher education in accordance with his expertise and
responsibilities in the organization where he works are the meaning of the productivity of scientific work.
The aspects or dimensions of scientific work productivity include scientific publications, scientific books,
copyrights, patents, and scientific awards.

This research has novelty values in the form of: i) The discovery of new variables that have a
positive and dominant effect on increasing the productivity of lecturers' scientific work; ii) Produce a
model for strengthening the productivity of lecturers' scientific work as a behavioral model; iii) It was
found that the constellation of influences between the variables studied on the productivity of lecturers'
scientific work was found; iv) Increased productivity of lecturers' scientific work is produced from optimal
solutions; v) The manual is prepared as an effort to increase the productivity of lecturer's scientific work
based on the research results. Based on the data, it is necessary to conduct an in-depth study of the
productivity of scientific works. The study was conducted to find and analyze the factors that affect the
productivity of lecturers' scientific work, so that improvements and refinements can be made.

2. RESEARCH METHOD

Modeling and Optimization of Strengthening Resource Management (POP-SDM) is used as a
research method which is an alternative method of sequential exploration. This method was developed by
Hardhienata [40]. The initial survey or preliminary research is the first stage carried out at the research
site. The purpose of preliminary research is to find out the conditions or topics to be studied in a good
condition or still need to be improved. This means whether there is a gap between reality and expectations
or das Sein is not in accordance with das Sollen. Interviews were conducted on competent informants to
explore important information related to research variables that have a positive and dominant influence on
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the main research variables. Then explore the variables that have a positive and dominant effect on the
variables that have a positive effect on the main variable. The research stages can be seen in Figure 1.

’ 4. Based of Theme ‘ ’ 3. Pre-Modelling ‘ ’ 2. Modelling
Define Management Explore other Variables Analyzed and construct the
Resource (MR) that will that have a positive and impact constalation on the MR of
be strengthened dominant effect MR the other variables found

1. Research Theme ‘

Create a research hypothesis based — f[¢————

l/ on (3)
Prove research Perform indicators Establish priority order for
hypothesis using path analysis using handling improvments

analysis SITOREM method indicators that we still weak

’ 5. Model Test ‘ ’ 7. Model Organization

’ 6. Optimal Recomendation ‘

Figure 1. Modelling and optimization stages in research [16]

Optimization of Strengthening Management Resources or POP-SDM can be explained in several
stages. First, research theme, determining the management resources to be strengthened or the dependent
variable. The research theme stage in this study was carried out by determining the productivity variable of
lecturers' scientific work as the dependent variable which is a management resource that will be strengthened.
Second, pre-modeling, conducting simple qualitative research in the field to explore other factors or variables
that have a positive and dominant effect on the scientific work products of lecturers. Third, modeling, namely
analyzing and building a constellation of other variables that have been found against the dependent variable.
Fourth, pre-model test, compiling research hypotheses based on the constellation of variables that have been
found against the dependent variable. Fifth, model test, conducting quantitative research to prove the research
hypothesis using path analysis. Next, optimization model, optimization of quantitative research results
through analysis of indicators using the scientific identification theory for operational research in education
method (SITOREM). Finally, optimal recommendation, establishes a priority order for the handling of
indicators that are still weak for improvement recommendation materials, so that it is beneficial for the
organization that is the subject of research [41], [42]. Models that have been validated or have been tested
can be used for further analysis or research in order to obtain optimal values from the analyzed or researched
model/system. The steps can be seen in Figure 2.
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Figure 2. Steps of scientific introduction theory [42]
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Then optimization in general can be interpreted as selecting the best solution from the existing
solutions in a system. While operations research (operation research) is an interdisciplinary branch of applied
mathematics and science that uses mathematical models, computer models, and/or statistical models to obtain
the best solution for a system to be operated. In selecting the best solution, the existence of the resource and
the accompanying restrictions or limitations should be considered. In the context of correlational and
pathway analysis studies, the SITOREM method is used to perform: i) Identification of the strength of the
relationship between the independent variable and the dependent variable; ii) Analysis of the value of
research results for each indicator of research variables; and iii) The analysis of the weight of each indicator
of each research variable is based on the criteria of “cost, benefit, urgency and importance.”

Based on the identification the research variables, and based on the weight of each indicator of the
independent variable that has the largest contribution, a priority order of indicators that need to be improved
and those that need to be maintained can be arranged. Identification of the strength of the relationship (or
influence) in research. Correlational between independent variables and dependent variables is expressed
based on the magnitude of the correlation coefficient between research variables. The higher the correlation
coefficient, the higher the strength of the relationship between research variables. Analysis of the value of
research results for each research variable indicator is calculated from the average score of each indicator of
each research variable. The average score of each indicator is an illustration of the actual condition of the
indicators from the point of view of the research subjects.

The research begins by conducting a simple qualitative study to explore the factors that are
considered to have a dominant influence on the resources to be strengthened. The theory in organizational
behavior is based on the concept of input-process-output. Input contains independent variables (exogenous)
that affect the process and output. Meanwhile, the process level contains intervening variables and the output
level contains the dependent variable which is the research theme that will be strengthened. Based on the
factors or variables found in the field as well as expert considerations and considerations, a constellation of
the effects of these variables on resources will be drawn up so as to produce research hypotheses. After the
research hypothesis is generated, the next step is quantitative research to test the hypothesis using path
analysis. Based on the results of the path analysis, SITOREM analysis is then carried out to determine
priorities for handling indicators that are still weak. The end result of the application of the POP-SDM
method is the production of modeling, optimization, recommendations and strategies to improve and
strengthen factors or aspects of resource management that are still weak as a priority for handling that has a
direct and positive impact on the organization [42].

2.1. Qualitative research

Based on the results of interviews and qualitative surveys of lecturers as informants and expert
considerations, the independent variables were obtained in the form of empowerment and academic culture
and intervening variables in the form of knowledge management and professional commitment that affect the
scientific productivity of lecturers. work. In addition, a constellation model between variables is generated. In
qualitative research, the steps taken are as shown Figure 3.

Preliminary Research
Research hypothesis

Making a
mathematical
model of the
constellation

substructure

Data mining

through No Relevant
interviewsat %
the research ‘
Data reduction - Rescarch 5
and Data analysis |y  contellation » ixpert

codification mark tally arrangement Judgment

Figure 3. Stages of qualitative research/formulation of research hypotheses

2.2. Quantitative research

Quantitative research was conducted to explain the description of research data for each variable and
to test hypotheses using path analysis and correlational analysis to determine the strength of influence and
relationships between variables and determine the substructure equation model. Previously tested for
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normality, homogeneity and linearity of regression. The research was conducted at three universities in
Bogor with a minimum accreditation score of B, namely Pakuan University, Djuanda University, and Ibn
Khaldun University, with a population of 920 and a sample using the Cochran formula to 179 respondents.
The path analysis phase begins with making path diagrams and structural equations. Path diagrams are used
to present problems in the form of images and determine structural equations that state the relationships
between variables in the path diagram. The path analysis model tested in this study is shown in Figure 4.

Creativity Y]
(X1)

Knowledge \

Management (X3) X3 .

(7) BxKet Productivity of
lecturers' scientific
10) B x3xs warks (Y)
©) Bxixz ¥ BYxs
professional
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v

- VX2
Academic Culture

(X2)

Figure 4. The direct and indirect effects between the research variables

2.3. SITOREM analysis

SITOREM analysis was carried out to identify indicators of the variables studied in order to
determine which indicators were good enough to be maintained or developed, and which indicators were still
weak so that they needed to be improved with the order of priority for handling improvements set. The basic
considerations used in this SITOREM analysis are three criteria, namely i) The strength of the influence
between variables; ii) The order of priority for handling indicators assessed by experts; and iii) The average
value of indicators obtained from the calculation of respondents’ answers to research instruments spread over
field. Expert in assessing indicator weights based on aspects of cost, benefit, urgency, and importance. The
arrangement of the priority order for handling these indicators is important because in general the
management resources are limited, so that the handling of problems must be carried out based on the
consideration of the four aspects of management.

3. RESULTS AND DISCUSSION

The data described is data that comes from the score of the results of the research instruments for
each research variable which includes the variables of the productivity of lecturers' scientific work (Y),
creativity (X1), organizational culture (X2), knowledge management (X3), and professional commitment
(X4). Description of the data including the amount of data (sum), the number of data (count), the highest
score (maximum), the lowest score (minimum), the average score (mean), the lowest score range (range), the
most frequently occurring score. (mode), and standard deviation (standard deviation). The data description
also presents statistical descriptions, data frequency distribution, histogram data, and the average score of the
research variable indicators. The statistical description results are shown in Table 1.

Table 1. Variable descriptive statistic

No Description X1 X2 X3 X4 Y
1. Lots of data 197 197 197 197 197
2. Mean 123 148 156 153 130
3. Median 125 150 157 152 130
4, Modus 126 153 157 161 127
5.  Standard deviation 7 9 10 8 7
6. Variants 47 86 101 72 52
7. Range 38 47 50 44 39
8. Maximum score 100 121 128 130 107
9. Minimum score 138 168 178 174 146
10. Class length 9 10 9 9 8
11. Many classes 4 5 6 5 5
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Processing and analyzing data are carried out through various tests. Furthermore, testing the
causality model by conducting path analysis. Through a causal model that is formed theoretically, a path
analysis diagram will be obtained and then calculate the coefficient value for each path. The results showed
that the 10 coefficients studied had significant path coefficients identified, this is in accordance with the
calculation of substructure-1 to substructure-5, as seen from the value of in a=0.05. The empirical path
diagram of the study is can be seen in Figure 5.
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Figure 5. Research path coefficient

Hypothesis testing is used to determine the existence of direct and indirect effects on research
variables. Furthermore, the path coefficient is used to determine the hypothesis and significance for each
path studied. The test results of all proposed hypotheses can be explained in Table 2.

Table 2 Summary of research hypothesis results

Variables Pa_th_ t-test t-table Test decision/Hypothesis
coefficient

X1-Y B ,=0.88 12.108 1.66  HO was rejected and H1 accepted. There is a positive direct effect of creativity on
the productivity of lecturers' scientific work.

X2-Y B,,=-074 5.202 1.66 HO was rejected and H1 accepted. There is a direct positive effect of academic
culture on productivity

X3-Y By5=0.79 6.123 1.66 HO was rejected and H1 accepted. There is a positive direct effect of knowledge
management on the productivity of lecturers' scientific work.

X4-Y B v,=0.75 2.443 1.66  HO was rejected and H1 accepted. There is a positive direct effect of professional
commitment on the productivity of lecturers' scientific work.

X1-X3 B4=0.14 2.785 1.66 HO was rejected and H1 accepted. There is a positive direct effect of creativity on
knowledge management.

X2-X3 B,,=0.67 5.624 1.66  HO was rejected and H1 accepted. There is a positive direct effect of creativity on
knowledge management.

X1-X4 B,1=0.54 9.641 1.66  HO was rejected and H1 accepted. There is a positive direct effect of creativity on
professional commitment.

X2-X4 B,,=0.62 10.587 1.66  HO was rejected and H1 accepted. There is a positive direct influence of academic
culture on professional commitment.

X1-X2 B,=-0.70 13.641 1.66  HO was rejected and H1 accepted. There is a positive direct effect of creative on
academic culture.

X3-X4 B,5=0.86 23.272 1.66  HO was rejected and H1 accepted. There is a positive direct effect of knowledge

management on professional commitment

After testing the hypothesis, an analysis SITOREM is carried out to correct the weak indicators

and maintain the strong indicators. Analysis of the value of the research results for each indicator of the
research variable is calculated from the average score of each indicator of the research variable. The
average score of each indicator is a description of the actual conditions of these indicators from the
perspective of the research subject. This is done through the stages of contribution analysis, research
variable indicator analysis, research variable indicator weight analysis, and indicator classification
determination analysis. The results of the SITOREM analysis are presented in Table 3.
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The figure shows the results of the analysis of the indicators that need to be improved and
maintained. Improved indicators with values below 4 while indicators above 4 are defensible indicators
[28]. The figure shows the indicators that are still weak and need improvement, as many as 13 indicators
shown with numbers below 4.0. These 13 indicators are knowledge acquisition (acquisition of knowledge
from sources of knowledge), knowledge storing (storage and documentation of knowledge files), sincerity
in carrying out responsibilities, dedication and dedication to the institution, the desire for scientific
improvement, skills or expertise development, open communication between employees and leaders,
discretion in completing tasks, creativity and innovation in response to change, support and cooperation of
the entire academic community, publication, patent, and scientific book. Meanwhile, strong indicators are
maintained and developed, among others giving responsibility according to expertise, authority in decision
making, consistency in carrying out duties on the basis of expertise, individual and social responsibility,
believed academic spirit, the values applied to academic activities, the assessment tradition, knowledge
application (practical instructions on how to apply knowledge), knowledge dissemination (dissemination
of information about the successful application of a knowledge), knowledge evaluating (evaluation of the
usefulness and relevance of knowledge), intellectual property rights, awards [43].

Table 3. Results of the analysis of SITOREM

The order priority indicators improvement The order of indicators is maintained

Knowledge application (practical instructions on how to apply Have a high drive (23.19%) (4.49)
knowledge) (23.08%) (3.78)

Knowledge evaluating (evaluation of the usefulness and Have a great curiosity (18.84%) (4.04)

relevance of knowledge) (20%) (3.86)

Sincerity in carrying out responsibilities (24.66%) (3.86) Full of confidence (21.9%) (4.06)

Dedication to the institution (19.18%) (3.86) Happy to seek new experiences (26.86%) (4.05)

The desire for scientific improvement (16.44%) (3.8) Believed academic spirit (20.49%) (4.46)

Skills or expertise development (20.29%) (3.99) The values applied to academic activities (19.40%) (4.05)

Have broad insight (20.39%) (3.84) Support and cooperation of the entire community (17.91%) (4.09)

Discretion in completing tasks (14.92%) (3.34) Knowledge acquisition (20%) (4.42)

Creativity and innovation in response to change (17.79%) (3.7) knowledge from sources of knowledge) (20%) (4.42)

Assessment tradition (14.92%) (3.34) Knowledge dissemination (dissemination of information about the
successful application of a knowledge) (21.54%) (4.46)

Publication scientific book (16.42%) (3.7) Knowledge storing (storage and documentation of knowledge files)
(15.38%) (4.04)

Scientific book (16.42%) (3.7) Intellectual property rights (IPR) (7.91%) (4.04)

Patent (23.88%) (3.4) Awards (17.91%) (4.42)

Based on the results of hypothesis testing, it can be concluded that creativity has a positive and
significant direct effect on the productivity of lecturers’ scientific works. These findings provide evidence
that empirically the increase in empowerment carried out by an institution/organization will have an
impact on increasing the productivity of lecturers’ scientific work [34], [44]-[46]. The understanding of
productivity can have continuity with the duties of lecturers in the Tri Dharma of higher education. In the
2014 Minister of Education and Culture regulation number 92, the main task of lecturers as professional
educators and scientists is to transform, develop and disseminate science, technology and art through Tri
Dharma: education, research, and community service. Internal factors such as a good academic culture can
have an influence on the productivity of lecturers’ scientific work [36]. Increasing the productivity of
lecturers' scientific works can be done by strengthening knowledge management [47].

Knowledge management gives a good influence on the performance of research conducted by
lecturers [48]-[50]. Higher education institutions need to make strategic steps to build capabilities that
enable universities to compete in facing competition [38]. Lecturers' concern for the Tri Dharma of higher
education is one form of commitment to their profession. Professional commitment is shown by loyalty to
their work. Lecturers will continue to strive to improve their performance, in this case the productivity of
scientific works [39]. Professional commitment is an important factor in the sustainability of an institution.
This shows how strong the commitment that lecturers have to higher education will improve their
performance both in learning, behavior towards students, and other lecturers. Commitment also affects the
productivity of lecturers in conducting research, writing scientific articles, and providing community
service. The importance of interaction between lecturers in the campus environment is to be able to
encourage the knowledge created to be maintained and sustainable [43], [51].

In increasing the productivity of scientific work, empowerment is related to academic culture
[52]. Likewise with knowledge management, thus realizing a commitment to lecturers in improving the
quality of themselves, study programs, and institutions by continuing to be productive in producing the
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productivity of scientific works [46], [52]. The previous and relevant research has similarities in one of the
variables, but different in the subject under study. However, it can be concluded that empowerment,
academic culture, knowledge management, and professional commitment have an effect on the
productivity of lecturers’ scientific work.

4. CONCLUSION

Based on the results of research and discussion, it can be concluded that the productivity of
lecturers’ scientific work can be increased by strengthening the empowerment variables, academic culture,
knowledge management, and professional commitment. The variables that have a positive effect on the
productivity of lecturers’ scientific work are empowerment, academic culture, knowledge management,
and professional commitment. Quasi-qualitative research by interviewing informants at the research site
provides information on the existence of variables that have a positive effect on the productivity of
lecturers' scientific work. Path analysis is used to prove the existence of variables that have an influence
on the productivity of lecturers’ scientific work, which can be proven by using path analysis evidence. The
variables that have a positive effect on the productivity of the lecturer’s scientific work can increase the
productivity of the lecturer’s scientific work. Improvement of indicators that are still weak and maintain
indicators that are already good is done by strengthening the variables that have a positive effect on the
productivity of lecturers’ scientific work.

Suggestions are given to higher education leaders that the productivity of lecturers’ scientific
work can be improved by strengthening empowerment, academic culture, and knowledge management.
Therefore, higher education leaders need to empower lecturers through an academic culture and
knowledge of management which is still weak and maintains good indicators. Suggestions are also given
to lecturers that the productivity of lecturers’ scientific work can be increased by strengthening
professional commitment. Therefore, lecturers need to further increase their commitment to their
profession, through improving indicators of professional commitment that are still weak and maintaining
good indicators, namely consistency in carrying out tasks based on expertise. The limitations of previous
research in the form of journal articles are a factor in the difficulty of completing this research. In addition,
the strengthening, optimization, resource management modeling or POP-SDM model is a new research
approach that needs to be continuously reviewed for further research.
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