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Background 

The “Instituto Tecnológico y de Estudios Superiores de Monterrey” or ITESM, is a 

University System comprised of 30 campuses around Mexico; a Virtual University with linking 

Offices around Central and South America; a total of 86,000 students of which 9,600 are 

postgraduate students; and a Faculty of 6,800 individuals.  

In 1995, the ITESM made a Mission Statement for the next 10 years: “To educate students to 

be individuals who are committed to the social, economic and political development of their 

communities and who are internationally competitive in their professional fields.”  To 

accomplish this, the Monterrey Tech defined several strategies. One of the most important 

strategies is the restructuring of the Teaching-Learning Process. 

This restructuring process started in April 1997 and faculty were requested to volunteer in 

this project. Those who responded to the call started to reflect about the way they were teaching 

and came out with ideas about how to do it in a better way. Some specifications were given by 

the Administration: (a) students should be considered as the center of the teaching-learning 

process, (b) technology should be part of the course delivering, and (c) students should be able to 

participate in their own assessment. Administration made clear that they want students to be 

involved of their own learning. 

Learning Space was selected by the administration as the tool to be used for delivering the 

redesigned courses to students and the first courses started in the fall semester of 1997. During 

the next three years after 1997, implementation of the process took a prominent place in 

everyday activity for faculty and goals about numbers of redesigned courses and the use of this 

new approach by individuals was growing.  

However, there were complaints from students about an increased workload and the little 

value added by having all course notes in the Lotus Notes/Learning Space Environment. There 

were also some courses which students regarded as excellent ones. 

Administration realized that, in general, faculty were successful at using Learning Space for 

course organization and delivery, but the content and the learning strategy remain intact; that is, 

there was no real change between what happened before and after the redesign process. The 

increased workload for students came out to be a consequence of faculty leaving students with 

too many self-study activities in the misunderstanding that this would make students in charge of 

their learning. 

After analyzing those courses highly regarded by students, it was found that faculty decided 

to use a different learning approach that included case studies, project-oriented learning, or 

problem-based learning (PBL). Of these three, the last one was more frequently found. This 

started a major project to set up a training program for faculty in these learning strategies plus 

collaborative work. This paper will describe the efforts and results related to training faculty in 

PBL, not including the Medical School, which has been using PBL for the last 10 years. 



 
 

   

 

Why Problem-Based Learning? 

Open-ended, student-centered curricula, in which students investigate problems and conduct 

research, make and support recommendations that have received increasing attention. For 

example, Science for All Americans (American Association for the Advancement of Science, 

1994) cites the growing literature in the area of problem solving and recommends students 

develop habits of mind encompassing the knowledge, skills, and attitudes supportive of effective 

problem solving. Among abilities recommended for student development are questioning, 

seeking answers, displaying curiosity and skepticism, viewing science and technology 

thoughtfully, using technical tools, and becoming critical thinkers during data interpretation. 

Inquiry-based environments provide students opportunities to generate and revise their 

thinking in interdisciplinary contexts. Doing this takes a great deal of time, but allows students to 

learn in depth. To be of use, information needs to be associated with prior knowledge and then 

integrated into larger knowledge structures. Such structures require students to do more than 

follow established sets of rules; they need to participate in the development of their own 

knowledge. Knowledge structures that relate previous and new knowledge with procedures used 

in the development of those structures evolve slowly, but they are fundamental to understanding 

(Pallrand, 1996). 

Problem-based learning (PBL) methods, a variant of inquiry-based learning, enable students 

to practice connecting what they already know with what they are learning. Students can call 

upon and organize what they have previously learned; then, as they face new information, they 

can begin to reformulate their ideas — accommodating and integrating the new information with 

the old. In this way, knowledge development occurs through a process much like that found in 

the practice of science itself (Pallrand, 1996). 

PBL facilitates inquiry-based methodology by allowing students to identify problems, 

conduct research into problem areas, interpret and analyze data, and demonstrate understanding 

through the creation of an artifact or presentation. PBL has been used in medical schools to teach 

students to think critically and integrate and apply knowledge in an inquiry-based approach  

(Barrows, 1988; Higa, Lindberg, Anderson, Feletti, & Brandon, 1995). PBL research has 

suggested that these environments enhance intrinsic subject-matter knowledge; foster long-term 

knowledge retention; and facilitate self-directed, long-term learning skills (Norman & Schmidt, 

1992).  

Higher order thinking on students’ part is a desirable, often elusive, but highly sought after 

occurrence. Instead of offering maturing students opportunities to exercise independence, 

cultivate thinking skills, or engage in the pursuit of knowledge, teachers spend more time 

lecturing to them on topics that vie for air time in an already crowded curriculum (Sharan & 

Sharan, 1992). PBL methods emphasize “open-ended questions” that require higher-order 

thinking (Gallagher, Stepien, & Rosenthal, 1992). Often referred to as “ill-structured,” PBL 

scenarios confront students with a situation that requires more information than is immediately 

available. Problem definitions may change as investigations continue; and there is no absolutely 

“right” answer. 

Recent PBL research at the secondary level addresses the emphasis in education in providing 

students with opportunities to solve problems and conduct student-directed investigations. A 

study by Gallagher, Stepien, and Rosenthal (1992) suggests that teaching techniques using ill-

structured problems as the center of learning may be the most appropriate way to prepare 



 
 

   

students for the kinds of challenges they will face as adults. Research has suggested that students 

in environments similar to PBL (group investigations) matched or exceeded progress of students 

in traditional classes (Sharan & Sharan, 1992). Sharan and Sharan also found that students 

engaged in group investigations were more adept at demonstrating analysis and application of 

knowledge to new problems, and that these environments enhanced the intrinsic motivation to 

learn. 

 

Problem-Based Learning at ITESM Before January 2000 

Before preparing and conducting an official training program in PBL for the ITESM System, 

there were isolated efforts for the introduction and training in this technique; some workshops 

were given and faculty attended summer courses in different campuses and abroad. In 1997, the 

ITESM System awarded a second prize in Innovative Education to a Materials Engineering 

Course using problem-based learning as the main strategy for delivery of curriculum content. 

That course has been used to this day as an example of the type of work the ITESM is aiming for 

other faculty to follow in the sense of a redesigned process.  

Other faculty reported the use of problem-based learning in their courses although careful 

revision indicated that some were using problem-solving, project-oriented learning (POL
1
) or 

other variant of the technique. All these isolated efforts created a sense among administration that 

active techniques like PBL, POL, or case studies would be successful learning strategies for 

course delivery and a major training program started to be envisioned. 

 

The Training Program for PBL 

For the training of faculty in PBL, several decisions and constrains were defined: 

 

1. At the beginning, only a reduced number of faculties will be invited for the training. 

2. A person from ITESM, with expertise in the use of PBL in courses at ITESM, will be in 

charge of the academic content of the training course. This person will be known as the 

Counterpart. 

3. The training will be given by PBL experts in the field wherever they are; these will be 

defined by the Counterpart. 

4. Once this critical number of faculty is trained, a multiplying effect will follow. 

5. A Leading Institution, identified with the technique, will be contacted and invited to 

participate in the project. 

 

This was not exclusive of the PBL training program and the same procedure was employed 

for POL, case studies, and collaborative work. Due to the particularities of different disciplines, a 

further difference was made and PBL was divided into four major areas: Engineering, Basic 

Sciences, Administration and Social Sciences, and Medicine. 

The Center for Educational Technologies at the Wheeling Jesuit University (USA) was 

identified as the institution for the initial training of faculty in PBL for Engineering due to its 

expertise in the courses related to the sciences, math, and earth sciences although different 

alternatives were considered. Maastricht University at Holland was selected for the other three 

                                                 
1
 POL is the acronym used at the ITESM for project-based or project-oriented learning to make a clear distinction to 

problem-based learning. 



 
 

   

areas. 

The project began in April 2000 with an Introductory Course, delivered to participants 

scattered around Mexico, through the Virtual University. The number of participants is indicated 

in Table 1 and the Trainers came from Maastricht University. 

 

Table 1 

 

Description of Participants in April 2000 

Discipline n 

 

Engineering 

 

21 

Basic Sciences 30 

Administration and Social Science 30 

Medicine 15 

 

  

A summer course followed where participants who finished satisfactorily the Introductory 

Course attended the institution selected for each discipline (see Table 2). 

 

Table 2 

 

Description of Participants in Summer 2000 

Discipline n Institution 

 

Engineering 

 

15 

 

Center for Educational 

Technologies, Wheeling Jesuit 

University, USA 

Basic Sciences 25 Maastricht University, Holland 

Administration and Social Science 28 Maastricht University, Holland 

Medicine 

 

 

15 

 

 

Maastricht University, Holland 

 

 

During the fall semester 2000, the participants of the summer course implemented, at least 

partially, the use of PBL in their courses. At the end of the semester, the reflections on this 

experience were shared among the participants and analyzed with the help of experts from the 

institutions selected for the summer courses. As a result of this reflection, needs were identified 

and a summer course 2001 was envisioned. 

A training course, the multiplying course, for the ITESM Community was prepared and 

offered in October 2000. Faculties trained during the summer were in charge of delivering the 

course at the different campuses. A total of 700 faculty members attended the courses for the 

different disciplines, i.e., PBL, POL, case study or collaborative work. In PBL for Engineering, a 

total of 80 faculty attended the multiplying course. 

In summer 2001, advanced courses were offered at selected institutions for further 



 
 

   

enhancement of the original faculty plus some other faculty identified during the multiplying 

course. PBL for Engineering and PBL for Basic Sciences totaled 71 and the course was offered at 

the Center for Educational Technologies, Wheeling Jesuit University, USA. Certifications were 

offered to attending faculty to assure the different levels of understanding and experience of each 

individual. These were PBL-Instructor, Author Designer, Advanced Author Designer, and PBL 

Trainer. All 71 applied for some certificate and a panel of experts examined each case and 

awarded the corresponding certificate.  

Because everyone that attended the summer course is intended to be a PBL trainer, a 

workshop was developed at ITESM in which all the PBL-Trainers are helping the lower and 

middle levels in acquiring the experience and knowledge required for the Certificate as PBL-

Trainers. Hence, although 71 attended the summer course, only 60% are expected to be certified 

as PBL-Trainers for next semester.  
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