
International Journal of Interdisciplinary and Multidisciplinary Studies (IJIMS), 2019, Vol 6, No.2,1-7.     1 
 

 

Available online at http://www.ijims.com                                                                                                          

ISSN - (Print): 2519 – 7908 ; ISSN - (Electronic): 2348 – 0343  

IF:4.335; Index Copernicus (IC) Value: 60.59; Peer-reviewed Journal 

Proposed system for the scientific research capacity evaluation in university  
1* Saloua Wakrim , 2 Leila Loukili Idrissi, 3 Abdellah Ezzati, 4 Ahmed Fahli 

1*, 4: Applied Mathematics and Computers Sciences, Sciences and technologies Faculty, University Hassan I, Settat, Morroco. 
2: Sciences and health technologies, Higher Institute of Health Sciences, University Hassan I, Settat, Morroco. 

3: Emerging Technologies Sciences and Technologies Faculty, University Hassan I, Settat, Morroco 
*: Corresponding author: Saloua Wakrim 

 
Abstract 

The introduction of the indicator concept for the performance measurement in higher education has been associated with the 

new public management to improve research capacity and quality and to better manage the funds invested. Currently the 

university research evaluation has become indispensable in most countries. Great efforts are made by university managers to 

have an objective evaluation tool based on quantitative indicators but without really worrying about the exact determination of 

what we want to evaluate in terms of the scientific research or why it is being evaluated, which influences the indicators  type 

used and then the overall coherence of the evaluation system adopted. This paper aims to conceive a quantitative evaluation 

system of the university scientific research capacity that can be used in order to improve the research capacity influencing the 

research quality. 

Introduction 

Evaluation has become indispensable in many countries, especially those where universities are faced with great responsibility 

demands and whose funding is reduced. The university scientific research evaluation process can be done on several 

dimensions; different organizations also use different criteria and indicators. Generally, they tend to focus on four typical 

output measures: the capacity, quality, impact, and utility. In this paper; we are interested in evaluating the university 

scientific research performance on the dimension "research capacity" and this through quantitative indicators we propose. 

Several concepts can be linked to the indicator notion, whose more important are: "... a numerical value used to measure 

something that is difficult to quantify "or" ... ratios, percentages or other quantitative values allowing an institution to compare 

its position in strategic areas, with peers, past performance or previously set goals» .In Europe, since the beginning of the 

1980s, the performance concept in higher education has a significant impact, especially in the UK. The introduction of the key 

performance indicator concept (KPI) in higher education is associated with new management to better manage the funds 

invested. The concept of indicator in higher education is also defined as follows: "... a measurement - usually in quantitative 

form - of an aspect of an institution's activity higher education ... "1(2). Without a general understanding of past events, we can 

not envisage a change or improvement. Therefore, without university performance evaluation based on indicators clear and 

objective, we cannot improve the universities quality. The performance quantitative evaluation is one of the essential needs of 

universities, and the KPIs definition is one of the main steps of this evaluation. Several university performance types exist, the 

university research performance among the most important. The scientific research performance evaluation can concern 

several dimensions; in this article we are interested in the "research capacity" dimension. The scientific research capacity 

evaluation in the university is very important and even indispensable especially when we are interested in comparing, for 

improvement purposes, the "quality" of the research production in universities, this comparison cannot be make correctly when 

the research capacity of the entities evaluated is neglected. We cannot speak of a correct and objective research quality 

evaluation without considering capacity indicators. The research capacity evaluation allow making adjustment decisions in 

order to improve this capacity and then to improve the production and the quality of research, given that the research capacity 

impacts directly its quality. In this article, we are interested in conceiving a research capacity evaluation system based on 
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quantitative indicators, we introduce a model that identifies the components influencing research capacity in order to define the 

appropriate type of measurement indicators. Those indicators validity is assessed before adopting them in order to use them in 

the right context and for the appropriate measures 2,3.  

Related Work 

In Australia, Portugal, Great Britain, the United States and other countries, by the scientific and bibliometric indicators for the 

measurement and evaluation of university research, we mean indicators of research capacity, indicators of research production, 

and indicators of research quality and impact 1(37-45),4. The university research evaluation concerns several dimensions of 

scientific research; in this article we are interested in performance indicators allowing the evaluation of the "capacity" 

dimension of research. In the Slovak Republic, an accreditation committee was created in 1992 to evaluate institutes and 

academic departments. For the institutes, the indicators used are related to the publications and citations. Basis of these data, 

the institutes are evaluated and classified. In the case of university departments, the same indicators are used and are 

supplemented by: The teaching staff qualifications; the number of PhD students; the professional integration rate of graduates, 

as well as the foreign student’s number 5. 

In 1993, the Australian Minister of Education announced that starting in 1995 funds would be distributed on the basis of a new 

"composite index". Since 1998, data has been collected to determine the composite. Measures of research inputs and outputs 

are integrated into the "composite index" as follows: First, the research inputs  ; they concern the funding of each university 

through competitive grants, sources of research funding from industry, and other sources of research funding. Secondly, the 

results of the research integrating the publications, students and advanced diplomas (master's and PhD's) completed (Geuna 

and Martin, 2003, 293-294). 

In the Netherlands, expert commissions are created to evaluate research performance over five-year periods, in the following 

categories: Academic staff, program missions and research plan, program content and results, publications, and other quality 

and reputation indicators (such as patents and conferences). An evaluation of each program is then made in four dimensions: 1. 

scientific quality. 2. Inputs (capacity) and outputs (productivity). 3. Scientific relevance And 4. Research continuity. The 

assessment is translated into five points (1 = "poor", 5 = "excellent").  6 (284-285), 7(45-53) 

The research capacity evaluation through performance indicators, which are generally of the "Input" type, is made by several 

countries, given its importance for measuring production potential and scientific quality. This evaluation generally concerns 

the human and financial potential, and research infrastructures 8.Some indicators such as "the number of enrolled PhD 

students" are used by some countries as "capacity" indicators and by other countries as "quality" indicators such as In the 

Slovak Republic 5. This means that the first step in conceiving a good evaluation system must be the determination of the 

evaluation objective and the exact dimension that is to be evaluated in order to correctly decide on the measurement indicators 

to be adopted. When an indicator is valid to measure two research dimensions, it's inevitably that it does not have the same 

weight to perform the two measurements, moreover for the aforementioned indicator, it is better to measure the capacity 

research that to measure its quality even if we consider the hypothesis linking the number of PhD students enrolled in the 

reputation and the quality of the establishment, which could be true but not in the absolute. The number of PhD students 

enrolled, for example, also depends on the university location, the research specialties it offers, and even the research trend 

during a given period, this means that this indicator will be better and more significant for measuring capacity than for 

measuring quality. 

Researched Method 

We consider the "capacity" as one of the scientific research dimensions and use systemic thinking to emphasize the 

components of this scientific research dimension that we are trying to evaluate in order to identify the key performance 
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indicators types to measure this dimension and to develop a logical repartition of each indicators type proposed according to 

what they allow to evaluate. The model integrating the different components considered to evaluate the scientific research 

capacity is illustrated in [Figure 1]: 

In designing the evaluation system proposed, each component of the "search capacity" dimension is represented by an 

indicators group (Gi) measuring said component. Four components, and then four groups of measurement indicators, are 

adopted: 

Indicators for Human Resources (G1): Long-term research capacity largely depends on human resources: researchers, 

students, and competent research support staff. Population-based measures provide valuable data on the capacity and 

competitiveness of the research 9, 10, 11.  

Funding indicators (G2): The measures relating to the financial resources invested in research and the human resources 

deployed to direct research activities are very important for assessing inputs, they give an idea of the competitiveness ability 9, 

12. 

 

Indicators for research infrastructures (G3): Equipment and facilities constitute critical determinants of research capacity; 

good infrastructure means an opportunity to improve the researcher’s competences and to use advanced technologies 1,12. The 

importance of the research infrastructure varies from one domain to another, but it can influence human resources and 

collaborative networks and thus long-term research capacity. A study has shown that in the high energy physics domain, for 

example, the quality of the scientific installations and instruments used influence the scientific efficiency 13. Difficult to make 

comparison by research domain using these indicators, because the needs for research infrastructures vary by domain. 

 

Collaborations indicators (G4): Collaborations allow the latest knowledge sharing, methods and research tools, which 

contributes to improving the researcher’s capacity. Academic-industrial collaborations also contribute to the promotion of 

knowledge transfer activities and collaborations between public research and commercial enterprises, they allow the data 

collection, the sensitization or the exchange between various scientific knowledge or between scientific and local knowledge 14, 

15. 

Subsequently, we proceed to a deep analysis of the literature related to the quantitative evaluation of a rather complicated 

object such as the scientific research capacity at the university. Following this analysis, we first began by evaluating the most 

used indicators in research capacity assessment to adapt the ones we considered valid to the new conceptual model proposed 

by proceeding to adopted indicators distribution by group according to what they measure. During this assessment process of 

the indicators used in the research capacity evaluation, we introduced a new concept of "validity degree» of the indicators used 

which depends on the limits’ number that these could represent to make correctly a given measure. Different weightings were 

then assigned to the indicator groups considered according to their validity degree compared to the other groups used for the 

research capacity evaluation. This weighting can be high "Wa (Gi)", average "Wb (Gi)" or low "Wc (Gi)" for which we 

propose a numerical value reflecting its importance. The indicators we consider within each group are judged valid, other 

indicators are used in other evaluation systems and in other contexts that are not considered in the proposed system given their 

validity degree judged weak or average. 

Results and Discussions 

For this conceived evaluation system, the value of the following parameters must be set: The year’s evaluation period and the 

research area to evaluate are also defined seen that some of the proposed indicators don't allow comparison between research 

areas, especially those related to "research infrastructures". This proposed system should be used for an evaluation by research 
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area.The adopted indicators, constituting the conceived research capacity evaluation system according to the proposed model 

are detailed in [Table 1].   

 

The first component influencing research capacity is considered through the first indicators group related to "human 

resources", a high validity is associated with this group  and then a high weighting (35% is proposed). The first indicator (I1) 

measuring the researcher’s number in the entity evaluated is a significant indicator of research capacity. By the second 

indicator (I2) that we propose, we seek to qualify this research capacity by measuring the average number of citations per 

researcher in order to conclude on the researcher’s competence degree involved, which translates into high or low research 

capacity depending on the quality of researchers involved. The third indicator (I3) concerns the PhD students enrolled each 

year giving an idea of the human potential involved in research, this indicator is completed by the fourth (I4), determining the 

foreign PhD students proportion, since it allows to conclude on a skills and technologies exchange  influencing the research 

capacity of a given entity. By the fifth indicator (I5), we seek to measure the PhD students supervision   rate proportionally 

influencing the research capacity, the sixth indicator (I6) allows to conclude on the work environment quality of the 

researchers by measuring the proportion of staff dedicated to research by research professor, the higher the work environment 

quality is, the higher the productivity capacity of researchers will theoretically be high. 

 

The second indicators group representing the second component of the "capacity" dimension to consider is in relation to the 

"financing" of the research measuring the funding and grants. To this group we associate a high validity and therefore a 

weighting of the same importance order of the «human resources "(35% is proposed) given the great influence of funding in 

terms of funds invested and grants on research capacity. Concerning the third indicators  group considered "research 

infrastructures" we associate an average weighting (20% proposed). We think that this component is important and must be 

considered but less important than the first two components, which are "the Human Resources" and "the funding". Moreover, 

the "Research Infrastructures" importance varies according to the research area evaluated, the importance of the research 

infrastructure in chemistry area, for example, is generally greater than its importance in information systems' domain. Reason 

why we assign to this indicators group an average weighting. 

 

The last indicators group adopted is "collaborations" influencing research capacity given the transfer and exchange of 

knowledge they allow but less than the other indicators groups considered, we so associate a low weighting ( 10% is proposed) 

compared to other indicators. However collaborations' indicators should be considered given their added value in estimating 

the overall search capacity of a given entity. 

 

Some indicators could be important, but their acquisition cost is high, which constitutes a criterion for the indicators adoption, 

moreover the obtaining of the adopted indicators values could present certain limits in relation to the absence of the indicators 

data in local databases of universities or the need to query multiple databases at once for calculating the value of a single 

indicator. It is obvious that the quality of evaluation system proposed is dependent on the data quality used for the 

measurements, which must be ensured. 

Conclusion 

The approach we followed in conceiving the research capacity evaluation system to adopt offers some flexibility. Other 

possibilities can be considered depending on the application method of the overall system designed, according to the indicators 

groups to be considered, and then according the weights assigned to them. The extreme approach might be, for example, to 

consider only high-validity and high-weight indicators groups, in which case the system proposed in this article will be reduced 
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to two indicators groups, those related to "Human Resources" and those related to "financing". We preferred to remain broad 

by considering even the indicators whose the validity is judged less important by affecting them less important weightings to 

integrate the maximum of components that can influence the research capacity evaluation. The indicators to be considered 

depend on the objective and the approach chosen by the institution conducting the evaluation. Moreover, a perfect evaluation 

system could not exist, any evaluation system could be improved, and our system proposed in this article does not escape. We 

have tried to integrate all the components constituting variants influencing our evaluated object which is "the research capacity 

" considering the influence weight of each variant that we translated by weights whose values are proposed in our approach. 

These values can also be changed and improved, but keeping approximately the overall importance order of the proposed 

weights so as not to influence the overall proposed system coherence. 
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Figure 1: Components influencing the scientific research capacity 

Table 1. Proposed indicators for research capacity evaluation 

Groups (Gi) Indicators (Ii) 

 
Human Resources 
(G1): 
(Researchers, 
students and 
research support 
staff)                                                           
Wa, [Vp=35%]  

I1-Number of researchers 
I2-Average number of researcher citations 

I3-Number of students enrolled in PhD programs  

I4-Proportion of foreign PhD students enrolled 

I5-“PhD student / professor “ Ratio 

I6-Ratio "Number of staff dedicated to research / number of research professors" 

 
Funding(G2):  
(Funding and 
grants)                          
Wa,[Vp=35%] 

I1-funding total amount for research  (with repartition by type of funding) 
I2-Number of research projects funded internationally 

I3-Grants  total amount   dedicated to research (with a repartition by type of grants) 

I4- Percentage of researchers receiving grants  
 
Research 
Infrastructures 
(G3): Wb, 
[Vp=20%] 

I1-Average age of  installations  

I2- Equipments cost (in MDH) 
I3-Operating costs (MDH) 

I4- Average surface area dedicated to research by research area (m2) 

I5- maintenance provisions of equipments  (in MDH) 

I6-Number of research laboratories 

Collaborations 
(G4):                               
Wc, [Vp= 10%] 

I1-Number of interdisciplinary research networks 

I2-Number of international research networks/ Number of national research networks 

I3-Number of partnerships with industry 

I4- fees of collaboration  

 

 


