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The condition of research productivity in higher education institutions in
Indonesia is still not ideal. Departing from this problem, this paper aims to
contribute in the form of a framework used as the main alternative in
optimizing research productivity, including the number of publications in
higher education institutions. The mechanism proposed is a framework that
uses designs derived from games or better known as gamification. Based on
the preliminary testing of the proposed framework, it shows that each
construct of the framework has a positive impact on research productivity
enhancement as the final goal. One of the constructs is Network has a
positive impact of 0.415 on Behavior, the Behavior has a positive impact of
0.403 on research productivity enhancement. This also applies to other
constructs. Except for the Points that do not have good reliability, it will
become homework in future studies.
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1. INTRODUCTION

The condition of research productivity in Higher Education in Indonesia is still not optimal. Strong
motivation is needed to optimize the number of research publications. The motivation can be started from the
lecturers themselves, or regulations from the government. The number of publications and the number of
lecturers in the Top 10 affiliation in Indonesia shown from the data collected by the Ministry of Research and
Technology through Sinta (Science and Technology Index) [1] as shown in Table 1.

Data published on the Sinta database were collected from 2006-2020. The publication ratio for each
lecturer per year shown in Table 2. This applies to the assumption that each lecturer has become lecturers or

researches since 2006.
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Table 1. Number of publications vs. number of lecturers in the top 10 affiliation in Indonesia (Feb 2020)
Number of Overall number of

No Affiliation P Overall Sinta score
lecturers publications (Scopus)
1 Universitas Indonesia 1,682 14,561 110,323
2 Institut Teknologi Bandung 1,349 14,393 73,165
3 Universitas Gadjah Mada 2,300 10,421 78,635
4 Institut Teknologi Sepuluh Nopember 957 6,984 28,965
5 Institut Pertanian Bogor 1,339 6,894 73,500
6 Universitas Brawijaya 2,039 5,347 34,499
7 Universitas Diponegoro 1,663 5,196 40,033
8 Universitas Sebelas Maret 1,616 5,023 18,936
9 Universitas Hasanuddin 1,789 4,766 28,523
10 Universitas Sumatera Utara 1,264 4,198 18,894

Table 2. Publication ratio from the top 10 affiliation in Indonesia [1]

R Publication ratio per year Publication ratio per year
No Affiliation (2006-2020) (last three years)
1 Universitas Indonesia 0.61 1.54
2 Institut Teknologi Bandung 0.76 1.39
3 Universitas Gadjah Mada 0.32 0.66
4 Institut Teknologi Sepuluh Nopember 0.52 1.38
5 Institut Pertanian Bogor 0.36 0.74
6 Universitas Brawijaya 0.18 0.50
7 Universitas Diponegoro 0.22 0.65
8 Universitas Sebelas Maret 0.22 0.74
9 Universitas Hasanuddin 0.18 0.54
10 Universitas Sumatera Utara 0.23 0.84

There has been an increase in publication ratio in the last three years, this can be understood because
there are regulations that require lecturers, especially associate professors and full professors, to publish their
research in international journals indexed by Scopus or Web of Science (WoS). However, if calculated from
2006, it is certain that the ratio of publications per year is not optimal. In other words, the ratio of
publications is still very low. Departing from this problem, this study aims for a contribution in the form of a
framework that can be used as the main alternative in optimizing research productivity, including the number
of publications in higher education institutions. Before going any further, this study would like to present
related research that discusses the mechanism for research productivity enhancement. Several related studies
include discussing how to create a model or framework for academic research which consists of three main
indicators: person, organizational, and technological aspects. The idea is how to increase research
productivity using the proposed framework. The proposed framework has a conceptually good formula but
has not shown the results of hypothesis testing. Some articles that discuss the mechanism for research
productivity enhancement are shown in Table 3.

Table 3. The related publication discusses the mechanism of research productivity enhancement

No Contribution Author(s)

1 Some alternative ideas that used to enhance research productivity Silver [2]

2 Things junior staff can do to enhance the research productivity Uncles [3]

3 Guide and direct Predoctoral Fellowships in improving research Olson and Connelly [4]
productivity

4 Conducted studies on research productivity at several faculties at Nafukho, Wekullo, and
public universities in Kenya Muyia [5]

5 Perform bibliometric analysis focus on scientific publication Kokulu, Mutlu, and Sert [6]
productivity

6 Proposed a framework based on knowledge sharing: The role of Fauzi, et al. [7]
academics in increasing research productivity

7  Sharing experiences as a researcher or academics to enhance Zain, et al. [8]

publications and research
8 The use of research collaboration to enhance scientific writing and Li, etal. [9]
scientific publication

9 The use of the triple-helix model to increase faculty research Chanthes [10]
productivity

10  Proposed Sims model to increase research productivity in higher Aithal [11]
learning institutions

11  Exploration and study of research collaboration among faculty- Morales, Grineski, and

students in increasing research productivity - student publications Collins [12]
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Table 4 shows the comparison of the type of article, the source of data, and the results obtained by
each researcher. The results of the comparison show that topics related to research productivity enhancement
are still very relevant and discussed by many researchers. The type of article is distributed equally in research
papers, review papers, and essay papers. For the source of data, the method of observation, questionnaire, and
survey still dominates. Some take data from secondary sources, namely online databases. The results
obtained some of the new articles in the form of initial ideas or strategies, and others are already in the form
of a model or framework.

Table 4. The comparison of the type of article, source of data, and the result obtained by each researcher

Type of article Source of data Result obtained

No  Author Review/survey — Research  Essays Interview /gtﬁ;r/\s/i?\?er; dgtr;ltlgge Idea Model  Framework
1 [ v v v

2 3 v v v

3 [ N N N N

4 [5] v v v

5  [6] v v

6 7] N N N
78 v v v

8 [9] v v v

9 [10] v v v v

10 [11] J J v

1 [12] v v v

After the study of the mechanism for research productivity enhancement in related publications, the
researcher finds another way to increase the motivation of lecturers while maintaining good behavior, that is
using design or elements taken from games. This initial framework is the development of a study that has
done previously [13], [14]. The term use of design games as a solution to the problem of non-games context
is called gamification [15], [16]. Gamification has been discussed by some researchers as a motivation
boasters or solutions to problems outside of games [17]-[19]. Saputro, et al. [20] used the gamification
framework to enhance students' intrinsic motivation on massive open online courses. The next part will focus
on the elements or design games that will be used as constructs from the initial framework. Table 5 shows
some alternative games design that can be used as constructs.

Table 5. The games designs can be used as a construct

No Games design References
1 Teamwork, competition, network [20]-[22]

2 Virality, mission, countdowns, goals [20], [23], [24]
3 Skill, ability, status [20], [25]

4 Level, points, badges, progress bar [26]-[28]

2. RESEARCH METHOD

This study began with problem identification and then literature review, understanding several
related publications discussed research productivity enhancement. The purpose of this review literature is to
find research opportunities among the research conducted. These opportunities can be in the form of
discovery, integration, or improvement of preexisting methods. Then the research hypothesis is determined as
a construct that will be used to build the framework. The next step is to determine the instruments to be used
for the pilot test needs. Pilot tests are used to determine the validity and reliability of the constructs used in
the framework. As input for the pilot test required data obtained from correspondents through an online
questionnaire. Data obtained through a questionnaire are sorted, to obtain relevant data. Finally, an analysis
and discussion of the results of the pilot test were carried out. Figure 1 shows the overall research procedure.
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Figure 1. The research procedure

The sample data used were collected from Universitas Indo Global Mandiri lecturers in Palembang,
Indonesia. The data were obtained through an online questionnaire, which began in early 2020. Partial Least
Square-Structure Equation Modelling (PLS-SEM) used for testing, and analysis of the proposed framework
[29]-[31]. The reason why the SEM method is chosen is that it supports complex modeling constructs with
minor correspondents. SEM is effective in modeling latent variables, measuring error correction and
estimating parameters for all hypotheses simultaneously. PLS-SEM is an alternative method of modeling
equation structure used to describe the relationships between constructs, emphasizing the theory of the value
of these relationships with a small sample data size.

3. RESULTS AND DISCUSSION

Based on the game design in Table 5, the next step is to select the construct that will be used in the
proposed framework. But before determining the construct, the next step is to formulate the research
hypothesis (H) as the initial step in building the framework.

H1: The teamwork [20]-[22] has a positive effect on academics' behavior towards the enhancement
of research productivity. The teamwork can be interpreted as cooperation between members in a team that is
complementary to achieve mutually agreed goals.

H2: The network [20]-[22] has a positive effect on academics' behavior towards the enhancement of
research productivity. The network is a relationship between two or more objects that are interconnected to
achieve certain goals.

H3: The competition [20]-[22] has a positive effect on academics' behavior towards the
enhancement of research productivity. The competition is a competition between two or more
individuals/groups.

H4: The points [26]-[28] have a positive effect on academics' motivation towards the enhancement
of research productivity. The point is a size that is usually in nominal form.

H5: The goals [20], [23], [24] has a positive effect on academics' motivation towards the
enhancement of research productivity. The goal is something to be achieved in the future.

H6: The leveling up [26]-[28] has a positive effect on academics' motivation towards the
enhancement of research productivity. The level is a tool to measure achievements with agreed height
heights.

H7: Good behavior among academics' will have a positive effect on the enhancement of research
productivity.

H8: The high motivation for academics' will have a positive effect on the enhancement of research
productivity. Based on the hypotheses explained, the initial framework proposed is as shows in Figure 2.
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Figure 2. The initial framework

The idea of this framework is to increase the motivation of lecturers while maintaining good
behavior, shown in Figure 2. This model framework consists of six independent variables and three
dependent variables. Networks, teamwork, competition, points and leveling-up are the independent variables.
The dependent variable used is the behavior and motivation of academics, and the research productivity
enhancement. The testing results of the proposed framework shown in Figure 3. The outer model or loading
factor value shows the validity of the indicator to a construct. If it is more than 0.7, then the indicator is
declared valid. However, there is another opinion which states that values above 0.5 have been declared valid
or can still be tolerated. For example, the outer model values for each indicator i1X3, i2X3, and i3X3 are
0.932, 0.929, and 0.877 then these three indicators are declared valid.
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Figure 3. The pilot test for the proposed framework
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Overall, there is only one indicator with a value below 0.5, i2X5. Furthermore, the Regression
coefficient between constructs shows whether a construct has a positive effect. The Network variable
coefficient value of 0.415 shows that the Network has a positive effect on academics' behavior. A value of
0.403 shows that behavior among academics' has a positive effect on the enhancement of research
productivity. Because Network and Behavior among academics has a positive effect, then will be used in the
proposed framework in the future. Conversely, if there is a variable that has a negative effect, it must be
replaced or analyzed further. For details, the effect of each construct on other constructs shown in Table 6.

Table 6. The effect of each construct

No Construct Toward Value Effect
1 Behavior Research productivity enhancement 0.403 Positive
2 Competition Behavior 0.460 Positive
3 Goal Motivation 0.436 Positive
4 Leveling up Motivation 0.176 Positive
5 Motivation Research productivity enhancement 0.444 Positive
6 Network Behavior 0.415 Positive
7 Points Motivation 0.114 Positive
8 Teamwork Behavior 0.032 Positive

Then discriminant validity testing is done using the Average Variance Extracted (AVE) root value
of each construct. If the AVE root value is above 0.5, it can be concluded that the construct has a good
convergent validity value. For reliability testing using Composite reliability (CR) and Cronbach alpha (CA),
for each construct if it is greater than 0.6 indicates that it already has a good reliability value as shown in
Table 7.

Table 7. AVE, CR, and CA

No Construct AVE CR CA
1 Behavior 0.782 0.935 0.907
2 Competition 0.833 0.937 0.900
3 Goal 0.565 0.783 0.614
4 Leveling up 0.653 0.848 0.761
5 Motivation 0.751 0.923 0.891
6 Network 0.554 0.831 0.759
7 Paints 0.482 0.731 0.543
8 Research productivity enhancement 0.669 0.909 0.872
9 Teamwork 0.632 0.867 0.816

If the AVE, CR, and CA values for other constructs have good reliability, but not for Points. For the
AVE value of 0.482 and CA of 0.543. Although it is almost close to the minimum threshold, it should be a
question. Need an adjustment for indicators from the Points that will be used next. Because some indicators
in the Points variable are still rarely used or are not yet familiar in the higher education institution
environment, or have been used but with different terms. So as to offer an understanding to lecturers about
the use and function of Points in determining research productivity performance in higher education, more
testing, and analysis needed in future work.

4. CONCLUSION

Based on the preliminary testing of the proposed framework, it shows that each construct of the
framework has a positive impact on research productivity enhancement as the final goal to be achieved. High
motivation and good behavior are needed for research productivity enhancement. As shown in the pilot test,
both of these constructs have a high positive impact value on research productivity enhancement. Although
the value of AVE for the Points does not have good discriminant validity. While for the reliability test,
Composite reliability (CR) shows that all variables have good reliability. In contrast to CR, the Cronbach
alpha (CA) test results show the Points is also not reliable to be used as constructs in the proposed
framework, it will become homework in the future study.
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