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Abstract. Faced with the need for secondary education institutions in Ocaña, Norte de 
Santander, Colombia to have the strategic information technology plan for the efficient 
achievement of educational management objectives, the present study of quantitative approach 
and descriptive, which allows, through the integrated information technology scorecard model, 
the design and application of a generic technological tool and the organization of an 
information technology area to support in the control and evaluation of pedagogical, financial 
and capital variables human of these institutions. 

1. Introduction 
The strategic direction is the process that establishes the guidelines by which the organization seeks to 
position itself in the market and obtain a competitive advantage that allows it to meet the objectives set 
[1]. The constant changes of a competitive market lead to organizations offering higher quality goods 
and services, therefore they must reconsider their internal and external processes, as well as their 
strategies, for this, the integral balanced scorecard (IBC) is an important strategic management tool 
that allows all those measures that represent the key variables to run a business to be under control and 
related [2]. 

The IBC provides high benefits for organizations such as alignment of employees towards the 
vision of the company, improvement of communication to all personnel of the objectives and their 
fulfillment, redefinition of the strategy according to results, translation of the vision and strategy in 
action, orientation towards the creation of value, integration of information from the various business 
areas and improvement of the analysis and decision-making capacity [3]. The IBC has been introduced 
in the literature and has been used in management practice as a useful tool to assist in the 
implementation of an organization's strategy [4].  

According to [3], the elements of the IBC related to the strategic map are: The four perspectives, 
the cause-effect relationships between objectives, the indicators, the goals of those responsible and the 
projects that will measure the success of the organization in its process of implementing the strategy. 

The IBC not only tries to solve problems that allow determining the value of companies, it is 
increasingly focused on intangible assets versus tangible assets; a strategy little implemented at all 
levels of the organization, therefore, to obtain good results in the implementation of the IBC it is 
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essential to align this strategy with information technology (IT). IT and IBC complement each other 
perfectly to grant strategic benefits to organizations, the lack of technological tools and tools 
represents a problem for institutions, as it prevents them from observing the important points where 
technology and knowledge converge [5]. IT undoubtedly contributes to adding value to the business 
processes of an organization and currently for many companies the information and technology that 
supports it represents extremely valuable assets [6]. 

A model is formed with the objective of providing an abstract representation of the set of 
interactions that are conceptually and methodologically defined as an object of knowledge. In this 
way, it becomes a resource that allows articulating and interacting with the epistemological, 
theoretical and operational elements of the incorporation of technologies and communication in 
education [7]. 

The need to properly manage an educational institution is necessary, the fact of coordinating 
pedagogical efforts, material resources, financial resources, personnel, and information requires 
technical administrative management to improve its results [8]. The model of the balanced scorecard 
of information technologies, applied to the institutions of secondary education in the city of Ocaña, 
Colombia, allows guiding educational strategies, by addressing each of the perspectives which results 
in the use of educational resources. Likewise, performance indicators allow the evaluation, 
improvement, and innovation of actions to achieve the primary objective, such as the provision of 
quality educational services and technologies. 

2. Methodology 
The research was carried out with a quantitative paradigm since it included a set of sequential 
processes for data collection, feasible to have a statistical treatment. The reaching of the descriptive 
type that seeks to specify the properties, characteristics of people, groups or communities. The IBC or 
integral balanced scorecard created in [8] was taken as the mainframe of reference [9], under which 
the generic information technology integral scorecard (generic IBC IT) model was designed for the 
educational institutions of Ocaña, then a generic strategic information technology plan (PETI) was 
constructed, using the technical guide G.ES.06 IT architecture Colombia as a frame of reference [10]. 
To obtain the information, interviews were applied to the rectors of the sixteen secondary education 
institutions of Ocaña in order to obtain a diagnosis to identify the strategic direction and IT strategies 
of the entity. 

3. Results and discussion 
A generic IBC IT model is structured for the development of the research, for the institutions of 
secondary education in the city of Ocaña, taking into account the requirements that the 21st century 
proposes to society and that new technologies require giving meaning and location to the strategies 
that are generated in educational establishments. The IBC IT, seeks improvement in the quality of the 
educational institutions of Ocaña, Colombia, with efficient management of its administrative, technical 
and human resources. 

According to [11], the IBC, as a management control tool it was introduced in the business field 
since [8] and its application to the IT field was initially described by Van Grembergen and Van 
Bruggen (1997) and Van Grembergen and Timmerman (1998). The adaptations made by these authors 
generated a generic scorecard for IT known in the literature as integral balanced scorecard (IT BSC) 
[11]. 

For the design of the model, the adaptation of the perspectives of traditional IBC to IT by Saull, 
Ronald, was taken, as shown in Table 1. 

The design of the generic IBC IT model for middle school institutions in the city of Ocaña was 
carried out in two phases: One of preparation, where the educational sector is contextualized, the 
strategic direction of the secondary education of the city of Ocaña is identified, the IT strategies of the 
educational institutions are identified, ending with the structuring of the Matrix of crossing of strategic 
objectives IT and business. Another of the design of the generic IBC TI, in which the mission and 
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vision is established for each perspective, strategic objectives are established, the strategic map is 
designed, indicators, goals and action plans are established, and the generic IBC IT is represented 
graphically for the education sector. 
 

Table 1. Organizational IBC and IT IBC perspectives by Van Grembergen and Van Bruggen [12]. 
IBC Traditional business IBC TI 
Financial perspective Business contribution perspective 
Customer perspective Customer orientation perspective 

The perspective of internal business processes The perspective of operational excellence of IT 
processes 

Learning and development perspective Future orientation perspective. (Technological 
perspective) 

 
Phase 1 (preparation), begins with the contextualization of the Educational Sector, it was identified 

that in the city of Ocaña there are 16 educational establishments (8 in the urban area and 7 in the rural 
area), the strategic direction continues, which is conceived by the mission, vision, strategic objectives, 
strategies, strategic map, process map, indicators, key success factors and organizational chart of the 
secondary education establishments of the city of Ocaña, Colombia, who are contemplated in the 
educational project institutional. Subsequently, the IT strategies are identified, through interviews with 
the rectors of the schools, where it was evidenced that the educational institutions do not have a PETI, 
therefore it was necessary to design a generic model, for which the guide G.ES.06 of the reference 
framework architecture IT Colombia [10] was used, through three stages: Analysis of the current 
situation (stage 1), business model (stage 2), strategic planning (stage 3). 

In the stage of the analysis of the current situation (stage 1), the IT management capabilities of the 
6 domains of the G.ES.06 guide were assessed, then the level of technological maturity in the 
educational institutions is known, information that was obtained through the application of a 
questionnaire, obtaining a result of 0.70 in the 6 domains, which places the institutions at the 
“Inexistent” level, since it is below 1 and according to as stipulated in the guide, this indicates a total 
absence of a recognizable process. The organization has not even recognized that there is a problem to 
solve. 

In the stage of the business model (stage 2) for the construction of the PETI, which aims at the 
strategic understanding that involves the analysis of the main characteristics of the Institutions of 
secondary education, facing its mission, describes the high level operation of the entity, once the 
improvement actions regarding the mission, vision, and organizational structure have been reviewed, 
in accordance with the parameters established in the objectives of the educational institution, and 
proposing to make progress in the institutions in accordance with IT governance, it is proposed to 
create new roles that optimize the performance of the institutions in the use and allocation of 
technological resources, tending to achieve good IT governance practices, such as: information 
technology steering committee and information technology committee. 

In the strategic planning stage (stage 3) for the construction of the PETI in the educational 
institutions of the city of Ocaña, it was necessary to define the strategic vision and the formulation of 
the strengths, opportunities, weaknesses and threats (SWOT matrix), where the following critical IT 
success factors were identified: Addressing the IT area in the institution, creating an IT management 
model, aligned with the strategic Addressing of the institution, efficiently manage IT services, and 
implementation of technology solutions, implementation of a technology route. After identifying the 
critical success factors for the secondary education institutions in the city of Ocaña, the strategic IT 
objectives are determined and aligned with the SWOT Matrix; This results in the matrix of contrast of 
the critical factors of success (FCE), to identify the incidents that information technologies can have 
with these strategic objectives of the educational institutions of the city of Ocaña, Colombia [13]. 

With the culmination of the design of the PETI, information technology projects for educational 
institutions are proposed, in order to use the strategies. Phase 1 is completed with the construction of 
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an interrelation map based on the relationship among projects, strategies, and objectives as a macro-
strategic description for IT management. 

Phase 1 is completed with the construction of the interrelation map based on the relationship 
between projects (P), strategies (E) and objectives (O) as a macro-strategic description for IT 
management, formulating four projects for this purpose, five objectives and fifteen strategies as seen 
in Table 2 and Figure 1. 

 
Table 2. Matrix of the interrelation of projects, objectives, and strategies for IT management 
Strategic axis objective (O) Information technology strategies (S) IT project (P) 

O1. Consolidate the 
Information Technology 
area as the governing body 
in ICT matters. 

S1. Specify an information technology (IT) 
management model 

P1. Generate an information 
technology (IT) innovation 
plan, applied to the processes 
of all areas of the educational 
institution. 

S2. Improve the commitment of the officials of 
the educational institution for the incorporation 
and improvement of ICT 

O2. Optimize the 
management model of 
(ICT), to achieve a level of 
excellence in information 
and communication 
technology (ICT) services; 
Timely and high quality for 
all users 

S3. Evaluate the level of maturity of ICT 
management according to good practices 
S4. Incorporate good practices in the 
management of (IT) 
S5. Prepare a manual of processes/procedures 
for the management of (IT) 
S6. Train information technology (IT) 
personnel, involved in IT services, as defined; 
including good practice topics 

O3. Correct the quality of 
internal ICT services in 
institutions for the benefit 
of operational excellence. 

S7. Evaluate the level of maturity of ICT 
management according to good practices 

P2 Construction of a model 
for knowledge management. 

S8. Define policies and technological standards 
for the entire institution 
S9. Define and formulate the catalog of IT 
services, comply with them and improve the 
attention time permanently (continuous 
improvement) 

 
O4. Enter current 
technology platforms as 
appropriate to the institution 

S10. Specify policies and technological 
standards for the entire organization 

P3 Develop a plan to define 
technology policies and 
standards that help to 
efficiently manage IT services 

S11. Define common needs at the level of all 
areas of the institutions and raise awareness of 
the benefits of this practice 
S12. Perform a detailed analysis of current 
technology platforms and define 
integration/standardization/homogenization 
strategies, as appropriate 

O5. Create a culture of 
coordination, integration 
and consolidation of 
interests and / or ICT needs 
within educational 
institutions 

S13. Formulate and keep updated the IT 
strategic plan 

P4 Implement and launch new 
platforms. 

S14. Strengthen the leadership of the IT area, in 
educational institutions 
S15. Incorporate good practices in ICT 
management 

 
Based on the design of the generic IT strategic plan, Phase 2 is carried out. Design of the generic IT 

IBC for educational institutions in Ocaña, Colombia, starting with the establishment of strategic 
objectives, as shown in Table 3. 
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Figure 1. Interrelation map for 
information technology (IT) management. 
P: project, S: strategy, O: objective. 

 
Table 3. Strategic objectives of educational institutions. 
Strategic objectives educational institutions Strategic objectives Proposed for IBC generic 
Increase the level of maturity of ICT 
functions and processes. Optimize efficiency in ICT support and services 

delivered to strategically important organizational 
processes and units. (User Orientation) 

Formalize the ICT operational processes. 
Increase efficiency in ICT support and 
services. 
Increase user satisfaction regarding 
requirements, information needs, and ICT 
solutions. 

Maximize user satisfaction regarding requirements, 
information needs and ICT solutions. (User 
Orientation) 

Involve users in strategic ICT projects. 
Increase the degree of user involvement in strategic 
ICT projects (alliance with users). (Operational 
excellence) 

Optimally select equipment and software 
providers. 

Increase the level of budget efficiency and costs in the 
acquisition of hardware, basic software, and computer 
supplies for institutions. (Business contribution) 

Train users in the use of software and 
hardware, as appropriate. 

Strengthen the skills and experience of technical 
personnel, with courses and technical certifications 
leading in the industry. (Future orientation) 

 
After establishing the strategic objectives for each of the IBC's perspectives, the strategic map 

that should summarize the IT area strategy is designed. The graphic representation of the generic 
IT IBC is carried out with a strategic map or cause-effect diagram, which shows the different 
hypotheses on which the strategic objectives are based or the links between the different themes of 
each of the four perspectives and that represents how the educational institution expects to achieve 
the planned results to achieve its objectives, as shown in Figure 2. According to Kaplan, a vision 
describes the desired result, a strategy; however, it must describe how those results will be 
achieved [14]. 
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Figure 2. Graphic Representation of the generic 
integral IT Scorecard for the educational 
institutions of the City of Ocaña, Colombia. 

4. Conclusions 
It was possible to demonstrate through the interviews and surveys carried out that the educational 
institutions of the city of Ocaña, Colombia, do not have an IT area or a PETI, which is, their 
technological resources are limited and depend directly on the decisions of the central level for any 
technological project that you want to implement.  

There was an absence of control in the data processing centers, because each educational institution 
necessarily depends on the information it stores through the computer equipment and information 
systems, is very important to implement a CMI generic IT that allows interacting with current systems 
and thus maintain control, monitoring and security of information for the development and 
achievement of the objectives of the institutions. 

The reference framework of guide G.ES.06, allowed to design a generic PETI, for all educational 
institutions in the city of Ocaña defining IT-based strategies to support mission objectives in order to 
acquire competitive advantages, improve the quality in the provision of its services and achieve the 
objectives set by the educational institutions of the city. 
The generic CMI TI structured in a generic way for all educational institutions in the city of Ocaña, 
Colombia, contributed not only to demonstrate that IT is the essential instrument to create value for 
the institution; but also, a means to align the strategic objectives of the organization with the IT 
objectives. 
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