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Abstract

:

We evaluated a teacher training intervention programme aimed at improving the teaching and learning process relating to history in the secondary classroom. This was carried out via the implementation of several teaching units during the period of teaching practice of trainee teachers specialising in geography and history. The design of the teaching units was based on historical thinking competencies and on the introduction of active learning strategies. The programme was evaluated via a quasi-experimental A-B type methodological approach employing a pretest and a post-test. Both tools were designed on the basis of four dimensions (methodology, motivation, satisfaction and perception). The content of the tools was validated using the interjudge process via a discussion group in the first round and with a Likert scale questionnaire (1–4) with seven experts in the second round. The reliability of the tools has been estimated via three indices (Cronbach’s alpha, composite reliability and omega), and the validity of the construct via an exploratory (EFA) and confirmatory factor analysis (CFA) with the structural equation model. The results regarding reliability and validity have been adequate. Furthermore, the descriptive results show an improvement in all of the dimensions following the implementation of the teaching units, particularly with regard to group work, the use of digital resources and work with primary sources.
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1. Introduction


1.1. Historical Competencies and Active Learning Methods


The introduction into school curriculums of education competencies has significantly affected the way in which history is approached in the classroom. Since the turn of the century, history as a school subject has been agitated by at least two factors: on the one hand, the profound social changes brought about by the impact of new technologies and the ever more visible effects of globalization; and, on the other hand, the introduction into educational curriculums of competency-based education. The effect of the introduction of competencies can be observed in two fundamental issues: first of all, the dichotomy of competency-based education compared with rote learning and the conceptual model of teaching and assessment of history, which is so common in our context; and, secondly, the difficulty of fitting transversal or general competencies into subjects which have no direct relationship with them and the danger of diffusing the competencies of the subject itself [1].



The epistemological, pedagogical and cognitive bases of each subject must be taken as a point of reference for the application of the education competencies to teaching and learning processes. Pellegrino, Chudowski and Glaser [2] point out that all assessment, without taking into account its purpose, must be upheld by three pillars: a theoretical model on the way in which students represent their knowledge and develop the skills of the subject; the tasks or situations which allow for the observation of those skills; and a method for interpreting these tasks [3,4]. It is therefore necessary, first of all, to define the cognitive model of the learning of history in order to adapt teaching processes and the assessment of competencies to the subject.



Several decades ago, studies on the teaching of history took a cognitive turn [5]—one which was not taken at the same time or at the same pace in all countries. The origin of this change can be traced to the 1970s, at the time when Bruner’s theories and Bloom and Krathwohl’s taxonomies of educational objectives began to have a decisive influence on proposals regarding history teaching. One turning point in achieving this change in history teaching and learning took place in the United Kingdom in 1972 with the educational project History Project 13-16, which later came to be known as the School History Project (SHP). This project had the aim of enabling the learner to “make” history and not just to memorise past events. In other words, the learner was encouraged to develop historical thinking. It had huge repercussions on the teaching of history and on the official curriculum of the United Kingdom. Indeed, it was the origin of some extremely interesting projects in the 1990s, such as Concepts of History and Teaching Approaches [6,7]. Studies on the definition of historical thinking, and the concepts and skills of which it consists, have become widespread throughout the world: in Canada [8,9], the USA [4,10], Australia [11], Spain [12,13], Portugal [14] and the Netherlands [15,16], as well as in Latin America [17,18].



Historical knowledge weds first-order contents, relating to concepts, dates and events, to second-order concepts, such as the handling of historical sources, empathy and historical perspective [9]. It is the second, more complex, type of skills which facilitates the comprehension of history via the simulation of the work of the historian. In VanSledright’s [4] opinion, history is a construct and it must be taught as such. In this sense, history teachers must have a solid theoretical understanding of the formation of historical thinking and understanding in their students, of the way the subject is learned and of the search for markers of cognitive progression.



Furthermore, the development of historical thinking requires a methodological change which favours the active participation of the student in the process of the construction of historical knowledge. In the study by Miralles, Gómez and Rodríguez [19], some of the strategies which can be used during the teacher training process are shown. Among them are case studies (which make it possible to apply historical knowledge, and which help to understand and analyse present-day society), debates and simulations. These strategies are valid for mobilising the three types of knowledge and for work based on the resolution of problems, which enables the establishment of synthetic discourse to facilitate the ordering and structuring of historical information.



Teacher training is an essential element for overcoming the problems of history teaching in compulsory education. The need to train up highly qualified teachers in order to improve teaching and learning processes is a much-debated issue worldwide [20,21]. Despite the fact that there is a broad bibliography on teacher training, certain authors mention the need for greater comparative research, stating that empirical studies in higher education need to be linked systematically with previous results [22,23].



Among the issues dealt with in international studies, the analysis of trainee teachers’ knowledge has become an area of considerable interest and a way of focusing intervention in initial teacher training programmes [24]. The empirical findings of recent years have provided detailed information on how the learning opportunities presented in training programmes have a clear correlation with the knowledge and the competencies of teachers at the end of their training [25,26,27].



Some previous studies have highlighted the importance of analysing the teaching methods and strategies used in history classes, mainly in relation to the use of digital resources [28,29]. Indicators of motivation, satisfaction and perceived learning have often been used to assess potential changes resulting from the inclusion of such resources [30]. Motivation is a crucial factor for academic success and several studies have shown that active learning can improve it [31,32]. The importance of student satisfaction with learning is well documented and is highly related to motivation and commitment [33]. Furthermore, understanding the level of student satisfaction with a course or activity is basic to its design. Finally, perceived learning has been defined as the student’s perceptions of their own levels of ability and knowledge [34]. Therefore, understanding the factors that affect the perception of learning could help future teachers to improve both design and assessment, in order to enhance students’ learning experience. There is therefore a need for studies to identify the factors that affect students’ motivation, satisfaction and perception of learning in history class.




1.2. Research Objectives


The objective of this paper is to analyse the implementation in teaching practice classes of the teaching units designed within a teacher training programme in a master’s degree in secondary education. These teaching units were based on methodological changes (active strategies, the use of debates, group work and digital resources), and on the development of historical competencies (research via primary sources, historical empathy, etc.). In order to achieve this general objective, the following specific objectives were proposed:



SO1: to estimate the reliability of the data collection tools;



SO2: to analyse the validity of the construct of the data collection tools; and



SO3: to evaluate the results obtained in the implementation of the teaching units on the methodology employed, motivation, satisfaction and the perception of learning and social knowledge transfer.





2. Methodology


2.1. Research Approach


A type A-B (pretest–post-test) quasi-experimental approach was chosen. The quasi-experimental design has the aim of evaluating the impact of the treatments in situations in which the subjects are not assigned to the groups in accordance with a random criterion. In this case, the election of the groups was linked to the assignation of the teaching practice centers. A large proportion of education and social research employs this type of approach [35].




2.2. Participants


The intervention was implemented in 18 classes in the autonomous region of Murcia, with the participation of 14 schools (13 state-run and 1 private). The previously designed teaching units were implemented in the four years of compulsory secondary education (12–16 years of age) and in the two years of baccalaureate (16–18 years of age). The sample comprised schools from nine different local councils in the autonomous community: Mazarrón, Cieza, Cartagena, La Unión, Murcia, Molina de Segura, Águilas, San Javier and Alcantarilla. There were 473 secondary pupils who took part in the project (Table 1). Six pupils were eliminated from the sample for not completing more than a third of the items. The selection of the sample was related to the assignation of teaching practice centers of the trainee teachers who would implement the teaching units (Table 2).




2.3. Design of the Intervention Programme


An intervention programme was designed for the speciality of geography and history in the master’s degree in teacher training, in order to improve the competencies of the future teachers in the design of activities and teaching units. This programme combined epistemological (affecting historical thinking competencies) and methodological (active teaching strategies, research methods, digital resources, etc.) elements. The proposed aim was for the trainee teacher to modify their epistemological concepts (what to teach and why history must be taught) and methodological ideas (how to teach history).



This programme was implemented in the subject entitled “Methods and resources for the teaching of geography, history and the history of art”. The training programme consisted of eight four-hour sessions. The first three were devoted to working with active learning methods: project method, case studies, problem-based learning, simulations, gamification and flipped classroom. The following two sessions were given over to working with primary sources and digital resources. The last three sessions were dedicated to the construction of teaching units, applying the prior theoretical work to the specific teaching unit which would be implemented in the secondary classroom during the students’ teaching practice. The students were required to design teaching units which combined work with historical competencies (working with sources, empathy, causes and consequences, etc.) via active methods and digital resources. Of the trainee teachers, 18 decided to evaluate the implementation of these units in the schools assigned to them for their teaching practice. Specifically, the descriptions of the sessions were as follows:



Session 1: Why is a change in teaching model necessary for Geography and History classes? Analysis of diagnostic and comparative researches with England and Canada. Incidence in epistemological aspects (six competences of historical thinking proposed by Seixas) for the change of didactic model.



Session 2: Inquiry strategies (I). Incidence in the work of inquiry with students (search, selection and analysis of information). Work with cooperative techniques (Aronson puzzle, etc.), use of classroom discussions, communication strategies, Project-Based Learning/Problems, case studies and Service-Learning. Debate on concrete practical examples.



Session 3: Inquiry strategies (II). Simulation strategies (dramatizations, historical perspective, etc.), flipped-classroom, gamification and fieldwork through didactic experimentation itineraries. Debate on concrete practical examples.



Session 4: Primary sources and heritage. Analysis of the usefulness of the use of primary sources in the classroom, work with studies on heritage education, examples of typology of heritage assets, guided work on where to look for primary sources on the web and how to insert them in the teaching units. Specific work on the website of PARES and Carmesí Project of the CARM.



Session 5: Digital resources. Digital competence, web resources, general applications (WebQuest, Wikis, Blog...) and specific applications useful for Geography and History (Google Earth, National Geographic MapMaker Interactive, virtual museums, virtual recreations, etc.). Work with Kahoot and Socrative to introduce gamification.



Session 6: Curriculum frame of the didactic unit. Objectives, contents and competencies.



Session 7: Methodology and activities. Methodological explanation and sequence of activities: initiation-motivation, introduction of knowledge, synthesis and application.



Session 8: Assessment. Procedure, techniques and evaluation instruments. What, who, how and when to assess?




2.4. Data Collection Tool


In order to evaluate the implementation of the teaching units, two tools were designed: one pretest and one post-test (Supplementary document). These tools were designed to address four categories (methodology, motivation, satisfaction and learning), in accordance with other studies which have evaluated training programmes based on active methods such as gamification [36,37,38,39]. The pretest and post-test items were the same. While the pretest evaluates the history classes received by the pupils up to that moment, the post-test evaluates the implementation of the teaching unit designed by the trainee teachers. The first of the subscales, Section 1 (methodology), is composed of 13 items relating to methodology, teaching strategies and resources used by the teacher.



Two items representative of this scale are “The most frequently used resource is the textbook” and “Historical documents are used in the classroom to learn history”. Section 2, concerning student motivation, was composed of 8 items grouped together regarding intrinsic motivation (“The classes motivate me to know more about history”) and extrinsic motivation (“The history classes motivate me because we work in groups”). The third section dealt with student satisfaction and contained 6 items. Learner satisfaction is generally measured by self-reporting on their satisfaction with the learning environment. Sample items of the student satisfaction are: “I am satisfied with the role I have as a learner” or “I am satisfied with the way in which the teacher approaches the topics”. Finally, the fourth section consisted of 13 items relating to perceived learning of historical knowledge and knowledge transfer. This dimension was evaluated through items grouped together regarding the learning of historical knowledge (“In the history classes I learn about the main historical events”) and items grouped together regarding knowledge transfer (“Thanks to the history classes, I am more respectful towards people of other cultures and with opinions which differ from my own”). The questionnaire also included information about background characteristics such as age, gender and teaching grade. Respondents were asked to rate each statement on a five-point Likert scale, anchored between (1) strongly disagree and (5) strongly agree.



The validation of the content was carried out via the interjudge procedure based on the categories of relevance and the clarity of the items of the tool. In the first round, the option was taken to form a discussion group of seven experts (two lecturers in the teaching of the social sciences; two secondary geography and history teachers; two primary social sciences teachers; and one lecturer from the Department of Research Methods and Diagnostics in Education, an expert in research methodology) to validate the content. After the necessary modifications, a second round was carried out with the experts in order to give a definitive validation of the two tools. In this second round we used a validation guide through a Likert 1-4 scale questionnaire (Supplementary material) with the same seven experts. On the first page of the validation instrument, the objective of the pretest and post-test was explained, as well as their function within the objectives of the research project. The validation instrument has three parts: in the first part, the instructions and identification data of the students are evaluated. In the second part, the experts must assess the design and formal aspects of the questionnaire. Finally, the experts must assess the contents of the questionnaire and its relationship to achieving the objectives of the research project. For this, the dimensions of clarity and relevance of the four pretest/post-test subscales were used: methodology, motivation, satisfaction, and learning and transfer. All the items obtained a mean higher than 3. In addition, we calculated the concordance between judges in the dimensions of clarity and relevance. We obtained good concordance results using the Bandigwala’s weighted agreement coefficient (BWN). Specifically, we obtained 0.86 for clarity of the items, and 0.91 for relevance of the items.




2.5. Research Procedure and Data Analysis


Both the procedure designed for the research and the data collection tools were positively evaluated by the ethics committee of the University of Murcia. An informed consent protocol (Supplementary document) was designed for the students and the families of the participants. In order to ensure the reliability of the implementation, a protocol was established with the trainee teachers and their tutors with all the steps to be followed, both in the teaching of the units and the collection of the data via the pretest and post-test.



The data were collected in two separate files (one for each tool), with each teaching unit differentiated from the others with an identification number. The pupils were identified, both in the pretest and the post-test, via a list number which was the same for both tools. In this way, it was possible to carry out an individualised study without gathering any personal information. Once the data had been collected, the R package lavaan was used to carry out the analysis [40].



For this paper, reliability analyses (Cronbach’s alpha, composite reliability and omega) were carried out, along with construct validity analyses (exploratory (EFA) and confirmatory factor analysis (CFA) via structural equation modelling) and descriptive statistics to detail the results of the post-test compared to the pretest in each of the dimensions established (methodology, motivation, satisfaction, perception of learning and social knowledge transfer).



Reliability can be defined as the degree of precision offered by a measurement. In order to be reliable, a scale must have the capacity for exhibiting consistent results in successive measurements of the same phenomenon. It has the objective of determining, in terms of probability, the degree of variation attributable to random or causal errors which are not linked to the construction of the tool. It guarantees the consistency expressed in the determination of the degree of error contained in the application of the scale and, therefore, in the measurement of the phenomenon. We studied the reliability of the two scales used with three indices: Cronbach’s alpha, composite reliability and McDonald’s omega.



With the validity analysis, we hope to analyse a construct in order to visualise the different dimensions which make up a concept via the identification of latent properties and variables (factors). Each factor is represented by the indicators which reach greater correlations.



In order to examine the validation of the construct in more depth, we carried out structural equation modelling (SEM) to confirm the existence of a series of constructs in the questionnaire. With a structural equation model, what is really being done is a logistical regression, in which the dependent variable would be the construct (in this case, each section of the questionnaire), and the items would be the independent variables. By calculating the models, the values of those coefficients can be estimated.



We compared the covariance matrix derived from the variables observed and the covariance matrix reproduced by the model. In this way, it was possible to contrast the hypothesis that the difference between the matrix from the data collected from the questionnaire and the theoretical matrix defined in the conceptual model was not statistically significant. As it was a Likert scale, the assumption of normality was not fulfilled. Therefore, we decided to make a robust estimation of the statistic χ2 via the DWLS (Diagonal Weighted Least Squares) estimator [41].



In order to establish the adjustment indices of the model, we used the Tucker–Lewis index (TLI) values, also known as the Non-Normed Fit Index (NNFI) and Comparative Fit Index (CFI). These take values of between 0 and 1, in which values closer to 1 indicate a good fit [42]. We also considered the RMSEA (Root Mean Square Error of Approximation) value, which measures the absolute difference between the proposed theoretical model and the data observed, taking into account the number of estimators and the sample size [43]. It takes values of between 0 and 1, with values closer to 0 indicating a good fit. Before showing the different adjustment indices, it must be mentioned that there is a certain degree of controversy relating to them, in the sense that there is no established agreement in the scientific community regarding their use. Some authors believe that only the Chi-square should be interpreted. Other authors [44] advocate the cautious use of adjustment measures, due to the fact that their limits can be deceitful if they are used badly.





3. Results


3.1. Reliability Analysis


First of all, we employed the internal consistency method based on Cronbach’s alpha, which makes it possible to estimate the reliability of a measurement tool made up of a set of items, for example a 5-point Likert scale, which we hope will measure the same theoretical dimension (the same construct). In this way, the items are summable in a single score which measures a feature, which is important in the theoretical construction of the tool. The reliability of the scale must always be obtained with the data of each sample to guarantee the reliable measurement of the construct in the specific research sample. We obtained an alpha value of 0.92 in the pretest and 0.92 in the post-test. Both values were considered excellent.



It is also considered important in scales of matrix correlations which are ordinal in nature to offer composite reliability data for each of the critical dimensions, as it analyses the relations between the responses to the items and the latent variable measured, as well as the variance extracted for studying the validity of the scale. The composite reliability coefficient (Composite Reliability) is considered to be more suitable than Cronbach’s alpha because it does not depend on the number of attributes associated with each concept. It is considered that the minimum value should be 0.70 [45].



We obtained an overall composite reliability index of 0.91 in the pretest and 0.92 in the post-test. Both values were considered excellent.



Other authors propose the omega coefficient, also known as Jöreskog’s rho, as it is not affected by the number of items, by the number of alternative responses or by the proportion of variance of the test [46]. The omega coefficient is based on factor loading, which is the weighted sum of the standardised variables. In the pretest, we obtained an omega of 0.721, which is considered acceptable. However, in the post-test, we obtained a lower value (.49), which is considered to be questionable.



Overall, the reliability results for both tools can be considered to be appropriate, although there are some unbalanced elements (Table 3). There are excellent overall results for Cronbach’s Alpha and the composite reliability index (higher than 0.90). Section 2 (motivation) and Section 4 (perception of learning) obtained results of between 0.80 and 0.90 in all of the indices, whereas Section 3 (satisfaction) scored close to 0.80 in all the indices. Section 1 (methodology) was more heterogeneous, with results oscillating between acceptable and questionable.




3.2. Construct Validity: EFA and CFA


3.2.1. Pretest


Before carrying out the analysis, it is recommendable to examine the correlation matrix to search for variables which do not correlate well with any other (with correlation coefficients less than 0.3), and variables which correlate too well with others (variables with some correlation coefficients higher than 0.9). The former should be eliminated from the analysis while the latter can be maintained, albeit taking into account that they may cause problems of multicollinearity. In our case, there were no problems of this kind.



We also carried out Bartlett’s test of sphericity in order to check that it was significant, in other words, that our matrix was not similar to an identity matrix. Indeed, we obtained a p-value of p < 0.05, indicating that the matrix was factorizable.



We also estimated the Keiser–Meyer–Olkin (KMO) coefficient. For the factor analysis (FA) carried out on Sections 1, 2, 3 and 4, all of the KMO coefficients were above 0.7, with values of 0.72, 0.87, 0.80 and 0.90 respectively. It should be remembered that the KMO coefficient is better when it is closer to 1, which indicates that the application here of an FA was correct and that Section 1 was the least stable. When the FA was applied to the questionnaire as a whole, a KMO of 0.91 was obtained.



The overall EFA of the questionnaire demonstrates a distribution in five dimensions, explaining 43% of the total variance (Figure 1).



Table 4 shows that Dimension 1 groups together the majority of the items of Sections 3 and 4 (satisfaction and learning of historical contents) and that the remaining items are distributed between the rest of the dimensions. These groupings explain 43% of the variance of the questionnaire.



In the following section, we shall perform a more in-depth examination with a confirmatory factor analysis of each section via structural equation modelling.



Section 1



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 350.2525565 (robust estimation 386.6210834), with 65 degrees of freedom and a significant p-value (p < 0.05). All of the p-values were significant with the exceptions of items 1 and 4. Therefore, with the exception of these two items, all of the variables were different to zero. That is to say, to a greater or lesser degree, they contributed to the model.



The model with all of the items from the questionnaire did not fit correctly (TLI = 0.82; CFI =.85; RMSEA 1.01). Given that the model did not fit well with the data from Section 1, we proceeded to eliminate the variables which contributed least to the model, which was associated with the internal error of each variable. We eliminated the variables with an internal error greater than 0.85, leaving us with the variables from 1.5 to 1.11 (items relating to innovation methodology), and checked the model again. The model now fitted correctly (TLI = 0.95; CFI = 0.96; RMSEA = 0.08) (Table 5).



Figure 2 shows the definition of the structural equation model, in which the two-way arrows represent the covariances between the latent variables (ellipses) and the one-way arrows symbolise the influence of each latent variable (constructs) on their respective observed variables (items). Lastly, the two-way arrows over the squares (items) show the error associated to each observed variable. The three variables which contribute most to the model are 1.9 (use of the internet), 1.11 (use of research in history classes) and 1.8 (use of audio-visual resources).



Section 2



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 82.3929415 (robust estimation 136.8868406), with 20 degrees of freedom and a significant p-value (p < 0.05) (Figure 3). It can be seen that, except for item 2.18 (“History classes only motivate me to pass exams”), all of the p-values were significant, and all of the variables were different to zero; to a greater or lesser extent they contributed to the model. When item 2.18 was eliminated, it was observed that the TLI and CFI were greater than 0.99 (Table 6). Therefore, the model fit well. In this case, there was an RMSEA value of 0.0858781 and a non-significant p-value, which meant that the model did indeed fit well with the data.



Section 3



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 82.3929415 (robust estimation 136.8868406), with 20 degrees of freedom and a significant p-value (p < 0.05) (Figure 4). All of the p-values were significant, and all of the variables were different to zero; to a greater or lesser extent they contributed to the model. The model with all of the items of the questionnaire did not fit well (TLI = 0.96; CFI = 0.98; RMSEA = 0.1). Given that the model did not fit the data of Section 3, we proceeded to eliminate variable 3.24 (“I am satisfied with the work of my classmates when we work in groups”), which is that which contributed least to the model. In this case, the model fit correctly (TLI = 0.99; CFI = 0.99; RMSEA = 0.05) (Table 7).



Section 4



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 82.3929415 (robust estimation 136.8868406), with 20 degrees of freedom and a significant p-value (p < 0.05) (Figure 5). All of the p-values were significant and all of the variables were different to zero; to a greater or lesser extent they contributed to the model. It is clear that variables 4.28 and 4.29 (items relating to the knowledge of historical events and figures) are those which contributed most to the model, whereas 4.36 (“I learn to work in groups with my classmates”) contributed almost nothing. The model with all of the items of the questionnaire did not fit correctly (TLI = 0.97; CFI = 0.97; RMSEA = 0.11). Given that the model does not fit well with the data of Section 3, we proceeded to eliminate the variables which contributed least to the model (4.36 and 4.38). In this case, the model fitted better, although the RMSEA was questionable (TLI = 0.98; CFI = 0.98; RMSEA = 0.10) (Table 8).



In conclusion, for Section 1, the SEM eliminated half of the questions, just as the exploratory factor analysis distributed the items of this section into different constructs. For Section 2, the SEM retained all of the items, although it indicated that 2.18 did not contribute to the model. For Section 3, the SEM retained all of the items, with the exception of 3.24, which did not contribute to the model, coinciding completely with the FA, which kept the items together and placed 3.24 in another dimension. Finally, for Section 4, the SEM was not able to fit the model. It indicated that 4.36 and 4.38 did not contribute to the model. Again, this coincided with the FA, which kept the items together and placed those questions in other dimensions, along with 4.39, which is the one which contributed least according to the SEM. In general, it could be observed that the results obtained here were in agreement with those obtained in the general FA, and proposed a division of Section 1, whereas the rest of the sections were better adjusted.




3.2.2. Post-test


In the analysis of the correlation matrix, there were no variables which did not correlate well or with a correlation coefficient greater than 0.9. Likewise, in the Bartlett sphericity analysis, we obtained a p-value of p < 0.05, indicating that the matrix was not similar to the identity matrix. In the FA carried out on Sections 1, 2, 3 and 4, all of the KMO coefficients were close to or above 0.7, with values of 0.68, 0.86, 0.77 and 0.91 respectively. This indicated that the application here of an FA was well considered and that Section 1 was the least stable.



When the EFA was applied to the whole questionnaire, we obtained a distribution in 4 dimensions, explaining 41% of the total variance, with a KMO of 0.92 (Figure 6).



Table 9 shows that the first dimension groups together many of the items relating to traditional methodology (assessment via different techniques, use of the internet and audio-visual resources, critical work with sources, etc.), with the majority of the items from Sections 2, 3 and 4. The variance explained by a single factor per process is 16%, 43%, 37% and 37%, with Section 1, again, being the most heterogeneous.



In the following section, we shall look in more detail at the validation of the construct for each of the sections of the questionnaire.



Section 1



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 760.9003772 (robust estimation 693.4870295), with 65 degrees of freedom and a significant p-value (p < 0.05) (Figure 7). In our case, variables 1.13, 1.12 and 1.6 were those which contributed most to the model.



The model with all of the items from Section 1 did not fit correctly (TLI = 0.57; CFI = 0.64; RMSEA = 0.16). Given that the model did not fit well with the data of Section 1, we proceeded to eliminate the variables which contributed least to the model. We eliminated the variables with an internal error greater than 0.80 and checked the model again. We eliminated 7 variables: 1.1, 1.2, 1.3, 1.8, 1.9, 1.10 and 1.11. In this way, it was possible to achieve a better fit of the model (Table 10), although the RMSEA was questionable (TLI = 0.92, CFI = 0.95; RMSEA = 0.1). In this model, the items relating to innovative methodology had a negative load (1.5, 1.6, 1.7, 1.12 and 1.13), whereas item 1.4 (“In order to pass, I learn the contents by rote”) had a positive load.



Section 2



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 96.2166894 (robust estimation 161.1879894), with 20 degrees of freedom and a significant p-value (p < 0.05) (Figure 8). With the exception of item 2.18, all of the p-values were significant, and all of the variables were different to zero and, to a greater or lesser extent, contributed to the model. It could be seen that variables 2.14, 2.15 and 2.16 (“The classes motivate me to learn history, to make an effort and to understand social reality”) were those which contributed most to the model, whereas item 2.18 (“History classes only motivate me to pass the exams”) contributed nothing. The model with all of the items of the section fit correctly (TLI = 0.98; CFI = 0.98; RMSEA = 0.09) (Table 11).



Section 3



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 96.2166894 (robust estimation 161.1879894), with 20 degrees of freedom and a significant p-value (p < 0.05) (Figure 9). All of the p-values were significant, all of the variables were different to zero and, to a greater or lesser extent, they contributed to the model. Variables 3.22, 3.23 and 3.25 (“I am satisfied with my role in the classroom and with the working atmosphere in the classroom”) were those which contributed most to the model. The model with all of the items from Section 3 fit correctly, albeit with a questionable RMSEA (TLI = 0.96; CFI = 0.97; RMSEA = 1) (Table 12).



Section 4



By applying the hypothesis contrast, it could be observed that the DWLS estimator had a statistic of 96.2166894 (robust estimation 161.1879894), with 20 degrees of freedom and a significant p-value (p < 0.05) (Figure 10). All of the p-values were significant, all of the variables re different to zero and, to a greater or lesser extent, they contributed to the model. Variables 4.28, 4.32 and 4.40 (“I have learnt about the main historical events, changes and continuities and to debate issues relating to current affairs”) were those which contributed most to the model, whereas item 4.36 (“I have learnt to carry out group work”) hardly contributed anything. When item 4.36 was eliminated, the model fit correctly (TLI = 0.97; CFI = 0.98; RMSEA = 0.08) (Table 13).



In conclusion, for Section 1, the SEM eliminated half of the questions, leaving 6 of the initial 13, just as the factor analysis distributed the items from this section into different constructs. For Section 2, the SEM retained all of the items, although it indicated that 2.18 did not contribute to the model. The FA kept the items together, although it moved 2.18 to one dimension and 2.20 to another, with the latter being the second least-explained item in the SEM. For Section 3, the SEM retained all of the items, coinciding completely with the FA, which kept all of the items together, with the exception of 3.24, which contributed little to the SEM model and was placed in another dimension. Finally, for Section 4, the SEM retained all of the items, with the exception of 4.36. Again, it coincided with the FA in this aspect, although the FA also removed 4.37 and 4.38. In general, it can be observed that the results obtained here were in agreement with those obtained in the general FA and proposed a division of Section 1.





3.3. Descriptive Results


As can be appreciated in Table 14, items relating to traditional methodology scored less well in the post-test, unlike items grouped with innovative methodology. A particular difference can be noted for textbooks and the use of exams, with more than a point of difference. The pupils evaluated positively the use of information technology, group work and the introduction of strategies related to historical methodology (the use of sources, research, simulations, critical evaluation, etc.) in the teaching units. There is more than a point of difference in the items relating to group work, carrying out research, the use of the internet and the use of simulations and dramatizations.



Table 15 shows a more positive evaluation of motivation (particularly intrinsic motivation) in the teaching units implemented. Specifically, the pupils valued motivation via group work, being able to contribute their own point of view and their own knowledge and the motivation brought about by the use of digital resources. The three items with the biggest difference in scores were motivation due to group work, having used resources other than the textbook and being able to give their point of view.





4. Results Regarding the Perception of Satisfaction


Table 16 shows a more positive evaluation of satisfaction in the teaching units implemented compared with the history classes the pupils had received beforehand. They expressed particular satisfaction with the way in which the teacher approached the topics in the classroom, with group work and with the positive atmosphere in the classroom.




5. Results Regarding Perception of Learning of Historical Knowledge and its Social Transfer


Table 17 shows a more positive evaluation of historical knowledge and the transfer thereof in the teaching units implemented compared with the history classes which the pupils had received beforehand. The pupils particularly valued the transfer of knowledge thanks to the different ways of using IT, the transfer of learnt knowledge to be more respectful towards other cultures and opinions and the transfer relating to debating and understanding current affairs. The improvement in the perception of the learning of historical knowledge is more moderate (approximately 0.3 improvement), with the exception of the use of documents and primary sources, which represented an improvement of 0.7. The improvement in the items grouped together regarding the transfer of knowledge was higher (0.7).




6. Discussion and Conclusions


The results show an improvement in the evaluation of history classes by secondary school pupils following the implementation of the teaching units based on historical thinking competencies and on a methodological change. The items relating to the carrying out of group work, research, the development of simulations in the classroom and the use of documents and historical sources are those which received a higher score. On the other hand, the pre-eminent use of textbooks and assessment based on written exams and rote learning fell.



As far as the category relating to motivation is concerned, once again, extremely positive results were obtained. The pupils expressed the view that the classes motivated them to learn and make more of an effort, not only to achieve better marks or to pass the exams, but also to know more about history. Also worthy of note is the idea that the pupils considered that they were able to contribute their own opinions and, above all, to carry out projects in groups. These results are in line with other work that has concluded that support for autonomy, class structure, and active participation contribute to improved student motivation [47,48].



As far as the category relating to satisfaction is concerned, all of the items in the questionnaire demonstrated an increase in this aspect when active methods are employed in the classroom and the learners see another way of teaching and learning about history. In direct relation to this aspect, the way in which the topics are approached in class stands out. These results are consistent with studies by Burgess, Senior and Moores [49] and Langan and Harris [50] who found organization, classroom management and teaching quality impacts on and is related to student satisfaction.



Lastly, regarding the category of perception of learning and knowledge transfer, the pupils gave positive evaluations in all of the items. Again, working in groups was the aspect which received the best score, although the different uses of information technologies and the use of documents and historical sources in the classroom also stand out [19,40]. These results show that learner-content interaction and learner-instructor interaction are critical factors in student satisfaction and perceived learning [33]. On the other hand, the use of digital resources and active learning have shown an increase in perceived learning in previous works and have also been related to increased motivation [51].



The use of active learning methods in conjunction with the theory of historical thinking reflects positively on the effects of this programme in classroom methodology. This is clearly reflected in the pupils’ perception, with a decrease being evident in aspects relating to traditional methodology and an increase in innovative methodology. It is extremely revealing that the programme had better results in intrinsic, rather than extrinsic, motivation. This marks a path which can be followed for the ongoing improvement of history classes. The pupils proved to be more motivated in their classes due to the mere fact of wanting to learn about history, rather than passing their exams or increasing their marks.



Equally relevant was the effect on the pupils’ level of satisfaction. The perception shown is that the training programme also increased the appreciation of the pupils with regard to new ways of working in the classroom. Last of all, the effects of the programme again showed a positive response on the part of the learners as far as the perception of learning of historical knowledge and its social transfer are concerned. The latter aspect is of particular importance as the items related to the use and application of historical knowledge in the pupils’ daily lives acquired a higher score than the items related to the learning of historical knowledge, although this also received a positive evaluation.
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Figure 1. Numbers of components. 
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Figure 2. Structural equation model, Section 1. 






Figure 2. Structural equation model, Section 1.



[image: Sustainability 12 03124 g002]







[image: Sustainability 12 03124 g003 550] 





Figure 3. Structural equation model, Section 2. 






Figure 3. Structural equation model, Section 2.



[image: Sustainability 12 03124 g003]







[image: Sustainability 12 03124 g004 550] 





Figure 4. Structural equation model, Section 3. 
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Figure 5. Structural equation model, Section 4. 
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Figure 6. Numbers of components of post-test. 
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Figure 7. Structural equation model, Section 1. 
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Figure 8. Structural equation model, Section 2. 






Figure 8. Structural equation model, Section 2.



[image: Sustainability 12 03124 g008]







[image: Sustainability 12 03124 g009 550] 





Figure 9. Structural equation model, Section 3. 
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Figure 10. Structural equation model, Section 4. 
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Table 1. Participants in the research according to sex.
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	Sex
	n
	%





	Male
	222
	47.54



	Female
	245
	52.46



	Total
	467
	100.00
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Table 2. Participants in the research according to the academic year in which the teaching units were implemented.






Table 2. Participants in the research according to the academic year in which the teaching units were implemented.





	Year
	n
	%





	1 Secondary
	150
	32.120



	2 Secondary
	81
	17.345



	3 Secondary
	19
	4.069



	4 Secondary
	125
	26.767



	1 Baccalaureate
	76
	16.274



	2 Baccalaureate
	16
	3.426



	Total
	467
	100.000
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Table 3. Summary of the scores obtained in the reliability analysis according to sections and overall.
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	Cronbach’s Alpha Pretest
	Composite Reliability Pretest
	Omega Pretest
	Cronbach’s Alpha Posttest
	Composite Reliability Posttest
	Omega Posttest





	Section 1
	0.69
	0.56
	0.70
	0.66
	0.43
	0.67



	Section 2
	0.81
	0.82
	0.83
	0.81
	0.83
	0.84



	Section 3
	0.77
	0.78
	0.78
	0.76
	0.77
	0.77



	Section 4
	0.86
	0.87
	0.88
	0.87
	0.88
	0.84



	Overall
	0.92
	0.91
	0.72
	0.92
	0.92
	0.48
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Table 4. Components of matrix.






Table 4. Components of matrix.












	Comp. 1
	Comp. 2
	Comp.3
	Comp.4
	Comp.5





	2.16
	1.5
	1.6
	1.1
	1.2



	3.22
	1.10
	1.7
	2.14
	1.3



	3.23
	1.11
	1.8
	2.15
	1.4



	3.25
	2.20
	1.9
	2.17
	2.18



	3.26
	3.24
	1.12
	2.19
	2.21



	3.27
	4.36
	1.13
	4.39
	



	4.28
	
	4.31
	
	



	4.29
	
	4.38
	
	



	4.30
	
	
	
	



	4.32
	
	
	
	



	4.33
	
	
	
	



	4.34
	
	
	
	



	4.35
	
	
	
	



	4.37
	
	
	
	



	4.40
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Table 5. Adjustment indices of the model of Section 1.
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	Tucker–Lewis Index (TLI)
	Comparative Fit Index (CFI)
	Root Mean Square Error of Approximation (RMSEA)





	Model of Section 1 with variables 1.5-1.11
	0.95
	0.96
	0.08
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Table 6. Adjustment indices of the model of Section 2.
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	TLI
	CFI
	RMSEA





	Model of Section 2 with all the items
	0.99
	0.99
	0.08
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Table 7. Adjustment indices of the model of Section 3.
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	TLI
	CFI
	RMSEA





	Model of Section 3 without variable 3.24
	0.99
	0.99
	0.05
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Table 8. Adjustment indices of the model of Section 4.
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	TLI
	CFI
	RMSEA





	Model of Section 4 without variables 4.36 and 4.38
	0.98
	0.98
	0.10
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Table 9. Components of post-test matrix.
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	Comp. 1
	Comp. 2
	Comp.3
	Comp.4





	1.5
	1.10
	1.1
	1.7



	1.6
	2.20
	1.2
	1.11



	1.8
	3.24
	1.3
	1.12



	1.9
	4.36
	1.4
	2.18



	1.13
	4.38
	
	4.37



	2.14
	
	
	



	2.15
	
	
	



	2.16
	
	
	



	2.17
	
	
	



	2.19
	
	
	



	2.21
	
	
	



	3.22
	
	
	



	3.23
	
	
	



	3.25
	
	
	



	3.26
	
	
	



	3.27
	
	
	



	4.28
	
	
	



	4.29
	
	
	



	4.30
	
	
	



	4.31
	
	
	



	4.32
	
	
	



	4.33
	
	
	



	4.34
	
	
	



	4.35
	
	
	



	4.39
	
	
	



	4.40
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Table 10. Adjustment indices of the model of Section 1.
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	TLI
	CFI
	RMSEA





	Model of Section 1 without the 7 variables with internal error greater than 0.80
	0.92
	0.95
	0.10
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Table 11. Adjustment indices of the model of Section 2.
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	TLI
	CFI
	RMSEA





	Model of Section 2 with all of the items
	0.98
	0.98
	0.09
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Table 12. Adjustment indices of the model of Section 3.
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	TLI
	CFI
	RMSEA





	Model of Section 3 with all of the items
	0.96
	0.97
	0.1
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Table 13. Adjustment indices of the model of Section 4.
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	TLI
	CFI
	RMSEA





	Model of Section 4 with all of the items
	0.97
	0.98
	0.08
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Table 14. Differences of averages between the pretest and post-test in the evaluation of the methodology.
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	Items
	Average Pretest
	Average Post-Test
	Difference





	History classes are based on the teacher’s explanation
	3.95
	3.63
	−0.32



	The most frequently used resource is the textbook
	3.53
	2.10
	−1.43



	The most important part of the assessment are the written exams
	4.09
	3.00
	−1.09



	In order to pass the exams, I learn the contents by heart
	3.96
	3.02
	−0.94



	Different tools are used for assessment (notebooks, written work, rubrics, portfolio, etc.)
	3.62
	4.15
	0.53



	Historical documents are used in the classroom to learn history
	2.69
	3.68
	0.99



	In history classes we visit museums and other places of historical and heritage interest
	1.77
	1.70
	−0.07



	In history classes we use audio-visual resources (presentations, films, documentaries, etc.)
	3.39
	4.35
	0.96



	In history classes we use the internet to study the topics
	3.16
	4.25
	1.09



	In history classes we carry out group work
	2.66
	4.02
	1.36



	In history classes we carry out research
	2.51
	3.64
	1.13



	We put ourselves in the shoes of a historical figure (theatre, simulations, etc.) in order to understand his/her actions
	1.68
	2.73
	1.05



	We critique historical events and processes
	2.65
	3.49
	0.84



	Items of traditional methodology grouped together
	3.88
	2.94
	−0.95



	Items of innovative methodology grouped together
	2.68
	3.56
	0.88
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Table 15. Differences of averages between the pretest and post-test in the evaluation of motivation.
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	Items
	Average Pretest
	Average Posttest
	Difference





	The classes motivate me to know more about history
	3.11
	3.92
	0.81



	The history classes improve my motivation to learn and to make more of an effort
	2.98
	3.81
	0.83



	The history classes motivate me because I gain a better understanding of the social and cultural reality with which I am in contact
	3.29
	3.85
	0.56



	The history classes motivate me to achieve better marks
	3.21
	3.78
	0.57



	I am only motivated in the history classes in order to pass the exams
	2.63
	3.41
	0.78



	I am motivated in the history classes because I can contribute my point of view and my own knowledge
	2.82
	3.68
	0.86



	The history classes motivate me because we work in groups
	2.38
	3.56
	1.18



	I am motivated in the history classes because we use resources other than the textbook (Internet, audio-visual resources, historical documents, etc.)
	3.21
	4.12
	0.91



	Items grouped together regarding intrinsic motivation
	2.96
	3.83
	0.87



	Items grouped together regarding extrinsic motivation
	2.92
	3.60
	0.68
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Table 16. Differences of averages between the pretest and post-test in the evaluation of satisfaction.
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	Items
	Average Pretest
	Average Posttest
	Difference





	I am satisfied with the role I have as a learner
	3.51
	4.05
	0.54



	I am satisfied with the working atmosphere in the class
	3.44
	4.06
	0.62



	I am satisfied with my classmates’ work when we work in small groups
	3.25
	3.91
	0.66



	I am satisfied with what I learn
	3.60
	4.20
	0.6



	I am satisfied with the way in which the teacher approaches the topics
	3.55
	4.32
	0.77



	Until now I am satisfied with my marks
	3.41
	3.93
	0.52
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Table 17. Differences of averages between the pretest and post-test in the evaluation of learning and social transfer of knowledge.






Table 17. Differences of averages between the pretest and post-test in the evaluation of learning and social transfer of knowledge.





	Items
	Average Pretest
	Average Posttest
	Difference





	In the history classes I learn about the main historical events
	3.82
	4.15
	0.33



	In the history classes I learn about the main historical figures
	3.74
	3.92
	0.18



	In the history classes I learn to use chronology
	3.31
	3.64
	0.33



	In the history classes I learn to handle documents and historical sources
	3.05
	3.75
	0.7



	In the history classes I learn about the changes and continuities of history
	3.63
	3.97
	0.34



	In the history classes I learn that all historical figures and events are equally important
	3.40
	3.73
	0.33



	In the history classes I learn about the causes and continuities of historical events
	3.65
	4.00
	0.35



	In the history classes I learn about the reasons which led people in the past to act in a particular way and to critically evaluate their actions
	3.60
	3.94
	0.34



	In the history classes I learn to carry out group work with my classmates
	2.81
	3.89
	1.08



	In the history classes I learn to value more the heritage of our surrounding area
	3.30
	3.78
	0.48



	In the history classes I learn about different ways of using IT for the teaching of the social sciences
	2.69
	3.67
	0.98



	Thanks to the history classes, I am more respectful towards people of other cultures and with opinions which differ from my own
	3.12
	3.75
	0.63



	The history classes help me to understand and debate current affairs
	3.50
	4.15
	0.65



	Items grouped together regarding the learning of historical knowledge
	3.52
	3.89
	0.37



	Items grouped together regarding knowledge transfer
	3.09
	3.84
	0.75
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