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Abstract 

For this study, 148 students were recruited, and they consisted of two experimental groups and one control 

group. Both experimental groups were instructed in the development of conceptual maps using the 

CmapTools software, while the students in the control group freely chose which study strategies they would 

use to acquire the knowledge that would be evaluated. The difference between the two experimental groups 

was that one of the experimental groups followed the guidelines of a cooperative activity, developing a 

conceptual map in work teams (4 students to each team) usingCmapCloud, while in the other experimental 

group, each student developed the contents of a conceptual map in CmapTools on an individual level. The 

objective was to detect whether there would be any statistically significant differences between the three 

groups at the level of academic performance. For this purpose, the same sample was tested by means of the 

same type of knowledge acquisition test. The data obtained reveal that the scores are higher in the 

experimental groups than in the control group, and in turn, the experimental group that included cooperative 

work obtained a better level of performance than the experimental group that worked at the individual level. 

Therefore, we conclude that simple modifications in the pedagogical strategy (introducing an effective 

learning strategy and cooperative work), would significantly improve the teaching-learning process and, 

consequently, would significantly improve the average performance of the students. 
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Introduction 

A student can present multiple learning styles, as well as a diversity of tools for the acquisition of knowledge, 

adjusting these to their capacities and qualities as an apprentice and to the content of the knowledge base to 

be acquired. In the body of scientific literature that deals with this subject, throughout the development of the 

related research, special attention has been paid to learning styles and knowledge acquisition tools that have a 

better relationship with effectiveness or academic performance [1] [2] [3] [4] [5] [6] [7] [8]. The results of these 

investigations have shown that the information acquired by the significant learning model presents a greater 

resistance to the passing of time and gives the individual a greater capacity to solve new problems [9] [10] 

[11]. 
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This discourse, which promulgates the need to stimulate in our students a significant and lasting learning 

experience, has gained strength during recent decades. Along with it, changes are being made in the 

processes of instruction, changes that imply the active involvement of the student in the development of 

knowledge, interaction with peers in the classroom and the consolidation of vicarious learning processes as a 

vehicle for the acquisition of knowledge and skills. 

Today's society, which may be very different in twenty years time, demands committed professionals who 1) 

benefit from the different perspectives that their colleagues can offer, 2) learn from shared experiences, and 3) 

are capable of developing critical, constructive and productive thinking that adapts to the highly variable 

needs of the existing work environments, in order to solve common problems that are encountered bythe 

work team. 

The fact of working cooperatively to achieve a common goal is not a new concept because it is part of the 

social character of the human being. The learning approach that emanates from the cooperation of a group of 

studentsresponds to a greater innovation, not only regarding theoretical content, but also with respect to 

relational skills. Our society and the current world of work, are mainly characterized and sustained by the 

processes of creation, management and dissemination of information. Further, isolated worker who develops 

his task without any interconnection with his environment and who does not need a team to achieve 

objectives of a certain size and difficulty is becoming increasingly less effective. In opposition to the prototype 

of the self-sufficient student and the self-sufficient professional, a more social and interdependent perspective 

of each of the members of a society, organization or group is building a momentum, with a vision that 

requires participants from different areas to collaborate with others in order in order to face common goals 

and challenges [12]. 

In line with this perception of academic work and job-based work, the individuals of our society must show 

adequate competences for meaningful/critical learning and cooperative work, and it is fundamental that the 

future graduates in the educational institutions are instructed to learn and work in this sense. 

Among the learning strategies, which are repeatedly cited as being more effective with respect to acquiring 

meaningful learning, the conceptual map, and specifically the interactive conceptual map,has prominence [13] 

[14] [15] [16]. This type of learning helps the incorporation of new knowledge into the cognitive structure of 

the individual, thanks to the basic processes of assimilation and accommodation. The information acquired 

through this strategy presents a greater resistance to the passing of time. At the same time, the correct 

elaboration of a conceptual map has a positive effect on the attitudes and levels of satisfaction of the students 

with respect to their academic results [6] [16]. In fact, in previous research results [8] [11] [17] [18], a 

statistically positive relationship has been established between the use of study techniques, cooperative 

learning, and academic performance. 

Materials and Methods 

Description of the context and the participants 

The experiment was undertaken with a sample of 148 university students of the Faculty of Education of the 

University of Alicante, Alicante, Spain during the implementation of the subject: DevelopmentalPsychology for 

the Primary Education Teacher. This discipline is taught during the first semester in the first year of a Teaching 

degree program, therefore, for most of the students it is their first contact with the University. 

Instrument / Educational innovation 

There is a multitude of tools for developing a conceptual map, but in order to elaborate an interactive 

conceptual map in a cooperative way, an information and communication technologies (ICT) tool is required 

that allows the modification, enrichment and development of the content according to the best of our 

knowledgein the subject under study. In the present study, the CmapTools program was chosen. The 
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CmapTools program was developed by the Florida Institute for Human and Machine Cognition (IHMC) and 

more specifically regarding its web-based version:CmapCloud. Among the services offered, we 

highlight:1)clarifying and organizing information, 2)facilitating study, 3)promoting critical thinking, 

4)identifying key concepts, and 5)promoting creativity. In view of the aforementioned characteristics, it is 

noteworthy that one of the services offered by the web-based version is the synchronous modification of the 

same conceptual map, thus facilitating cooperative work. The important aspect is not so much the final result 

that is obtained, but the process of elaboration of the conceptual map. In relation to this, we find the option to 

review the process,that is carried out in a step-by-step manner, to be beneficial both for the individual student 

orfor a group of students in the construction process, and for the subsequent evaluation by the tutor. 

Process 

The procedure carried out for the research has consisted of, from 3 groups / classroom of students, different 

learning strategies have been assigned to the experimental group 1 formed by 54 students (individual 

elaboration of interactive conceptual maps), to the experimental group 2 formed by 46 student (elaboration of 

interactive conceptual map through cooperative work) and the control group formed by 48 students. All 

assiduously attend master classes that are taught by the same tutor. The contents treated during the 

development of the discipline, are worked through different strategies as they belong to the control group or 

to the experimental groups. The experimental group 1 carries out its study by developing interactive 

conceptual maps at the individual level using the CmapTools tool, the experimental group 2 carries out its 

study by developing interactive conceptual maps through cooperative work using the CmapCloud tool, while 

the control group works at the level individual using the learning strategies that each of them considers 

relevant. To assess the learning outcomes, the same test type is used to which the total sample of participants 

is faced. The questions of the test type test require to apply the understanding of the contents, since they are 

interrogated by means of brief practical cases. 

Results and Discussion  

The results show that the distribution of students according to the final grade obtained in the subject is 

favorable for both Experimental Group 1 and Experimental Group 2, and for the control group. As can be seen 

in Table 1, if we group the students who obtain a grade of notable and outstanding, in Experimental Group 

2,84.8% of students meet the requirement. In turn, following this same premise for Experimental Group 1, 

68.6% of students meet the requirement, while in the control group 50% of students achieve a similar grade. 

Table 1. Distribution of students according to the grade obtained in the exam type of test 

 Experimental 

Group 1 

Experimental 

Group 2 

Control     

Group 

n % n % n % 

 

Assessment frequency 

(X
2
 = 5.45; p = 0.01) 

Excellent 9 16.7 12 26.1 3 6.3 

Notable 28 51.9 27 58.7 21 43.7 

Sufficient 12 22.2 5 10.9 17 35.4 

Insufficient 5 9.2 2 4.3 7 14.6 

 

On the other hand, when taking into account the results obtained in the analysis of the differences between 

sample means, it is reasonable to expect that the more complete the pedagogy strategy used during content 

instruction, the more that strategywill positively influence the probability of obtaining a better grade in the 
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exam using theoretical evaluation. Therefore, the logistic regression analyses have been carried out in order to 

examine the influence of the different pedagogical strategies on a better assessment and evaluation of the 

student, by means of final test type test, the results show that the proportion of cases correctly classified by 

the logistic models (see Table 2) was 91.3% (χ
2
 = 71.73, p = 0.00) for experimental group 1, of 89.2% (χ

2
 = 

32.13, p = 0.00) for experimental group 2 and 89.4% (χ
2
 = 46.82; p = 0.00) for the control group. 

The Nagelkerke R
2 

statistic has oscillated in the estimation of the adjustment value between 0.12 for 

Experimental Group 1 and 0.25 for Experimental Group 2. 

Based on the values of the Odds Ratio (OR) (see Table 2), the probability that students will improve their 

performance in the subject of Developmental Psychology, increases by 23% if they have previously developed 

interactive conceptual maps for their study, 42% if they have previously developed interactive conceptual 

maps for their study through a cooperative learning strategy, and 9% if they freely chose a study strategy at 

their own discretion. 

Table 2. Logistic regression for the predictive probability that, the higher the qualification after the evaluation 

of theoretical contents, the greater the probability of a more complex use of instructional strategies 

Variable  χ
2
 R

2
 B E.T. Wald p OR C.I. 95% 

Experimental   

Group 1 

Correct  

classification: 89.2% 

 

32.13 .12 0.20 0.03 28.58 .00 1.23 1.14-1.32 

 Constant 0.08 0.36 0.05 .81 1.08  

Experimental   

Group 2 

Correct  

classification: 91.3% 

 

71.73 0.25 0.35 0.04 57.86 .00 1.42 1.29-1.55 

 Constant -2.11 0.56 17.48 .00 0.12  

Control Group Correct     

classification: 89.4% 

46.92 .18 0.09 0.01 38.77 .00 1.09 

1.06-1.12 

 Constant -0.74 0.42 2,97 .08 0.47  

 

Conclusions 

Previous research [18] [19] undertook studies with characteristics that are very similar to those in the present 

study, since in both of them an experimental group of university students was evaluated, which made use of 

CmapTools with respect to a control group of individuals who used other methods of study of their own free 

choosing. The results of the present study are analogous with the results of the two aforementioned 

investigations from the body of literature, since they found that the highest percentage of grades, around 

notable or outstanding, was obtained by the experimental group. 
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In this case, the experimental group is divided into two sub-groups, according to the practice of conceptual 

mapping,which is carried out through either a cooperative work activity or an individual level activity. If the 

conceptual map is developed by a work team, then the CmapCloud version is used, which allows a 

synchronous development of the contents among different students and which also gives rise to the joint 

development of a cooperative learning. Our data confirm that the performance at the level of the acquisition 

of academic knowledge was significantly higher when the students used Cmap Cloud than when students 

usesCmapTools as a study tool, but they did so on an individual basis. On the other hand, the control group 

freely chose which study strategies they wished to use, based on their previous experiences and learning 

styles. Although the results are good in relation to those obtained by Experimental Group 1 and Experimental 

Group 2, they are significantly low. 

Based on these results, it can be categorically stated that the use of pedagogical techniques that advocate 

meaningful learning, whereby students manipulate knowledge and develop that knowledge, and where the 

tutor implements a guiding role through learning, there is a significant improvement in the quality of learning 

by the student while improving the direct results of the exam grades. 
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