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Abstract The present work describes an experience of educational innovation in a uni-

versity context. Its aim was to determine the relationship between students’ frequency of

use of online self-assessment with feedback and their final performance on the course,

taking into account both learners’ motivation and perceived usefulness of these resources

for their learning process. Furthermore, we studied the relationship between metacognitive

variables and academic performance and/or execution of activities aimed at learning the

course content. To this end we created self-assessment material with the Hot Potatoes
educational program and assessed the degree to which students took advantage of the tool,

their satisfaction with it and their perceived knowledge, using ad hoc questionnaires. The

results indicate better academic performance in those students that use interactive self-

assessment. It should be pointed out that even students with low motivation levels made

use of this teaching tool. Finally, a relationship was found between metacognitive variables

and students’ effort and performance. We discuss the need to include self-assessment in the

curriculum, with a view to improving students’ metacognitive knowledge.

Keywords Online self-assessment � Formative assessment � Metacognition �
Self-regulation � Perceived learning � Academic performance � Motivation

Introduction

Learning via the Internet is an alternative that offers numerous advantages, such as ease of

providing feedback (Collis et al. 2001), more flexible learning (Sherman 1998) and access to a
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broader student base (Plous 2000). The present paper focuses on online self-assessment,

understood as a type of formative assessment, and its relationship to metacognitive knowledge.

To begin with we should clarify the concept behind the term ‘formative assessment’.

According to Scriven’s (1967) classic typology, a clear distinction can be made between

‘summative assessment’ and ‘formative assessment’. Summative assessment takes place at

the end of the educational program, with measurement as its principal goal. Formative

assessment, on the other hand, is carried out throughout the teaching-learning process, with

the objective of monitoring the process and making any necessary improvements to the

teaching program. In this type of assessment there is a mechanism of teacher–student

interaction and dialogue, since it should consist in the management or coordination of the

teacher’s activities and the adaptation of learning by students.

Currently, some researchers defend an integrated assessment model, arguing that all

assessments should be conceptualized as ‘assessment for learning’ (e.g., Kennedy et al.

2006). Moreover, in the context of the assessment of learning it is generally accepted that

the feedback students receive from the teacher is a key supportive factor in the process of

continuous improvement (Black and William 1998; Ricketts and Wilks 2002). Recently,

Taras (2005) argued that all assessment begins with summative assessment (which is a

judgment) and that formative assessment is the next step, when feedback to be used by the

learner is added to the summative assessment. Therefore, it is not possible for assessment

to be solely formative, a summative judgment necessarily having gone before.

Online self-assessment with feedback

‘‘Self-assessment’’ is a widely used concept, and one which can involve very different notions

and consequences for students. Boud and Brew (1995) suggest distinguishing between ‘‘self-

testing’’, ‘‘self-rating’’ and ‘‘use of reflective questions’’. Self-testing involves students

checking their performance against provided test items (with right and wrong answers) and

provided criteria. Self-rating implies an appraisal by students of their present state of

knowledge or achievement (with no right and wrong answers). Reflective questions are used

to prompt learners to reflect on what they have studied and to be critical about their learning.

Online self-assessment is an important part of the e-learning process, and many tools are

available for receiving and sending feedback. It is carried out via the Internet, in such a

way that students can have access to self-assessment exercises where and when they like;

at the same time, the teacher can access students’ results, also via the web. One of the

clearest advantages of this self-assessment system is that the exercises are corrected

automatically and instantaneously, allowing immediate, precise and impartial feedback to

the student’s responses.

Another advantage of the use of self-assessment is its effect on students’ learning

process, since they carry out a process of ‘self-testing’ to assess their knowledge on a given

subject. Moreover, not only is self-assessment useful as an assessment instrument, but

when used prior to the study of a given topic or content area (Challis 2005) it can constitute

an outstanding diagnostic tool for providing valuable information to the teacher about the

student’s previous knowledge.

It has been shown in numerous studies that interactive self-assessment tests can help to

improve learning when students receive feedback about the results (Peat and Franklin

2002). Feedback should be formative (e.g., Taras 2005), permitting students to rate their

knowledge and the gaps in it, and thus to regulate their learning. Teaching students to

control their own learning process should be the ultimate goal of the feedback given by
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tutors/teachers (Sadler 1989). Therefore, the effectiveness of self-assessment will depend

to a large extent on the quality of the feedback provided to the student (Taras 2003).

Taras, one of the leading researchers in the field of self-assessment and its influence on

students’ performance, places particular emphasis on the importance of not giving grades

for self-assessment tests, since they would serve only to block the intended supportive

function of such exercises (Taras 2001, 2003). Refraining from giving grades at least until

students finish the task will permit them to focus on their work with as little emotional

interference as possible. Students should feel free to explore their knowledge and the gaps

in it, being able to make errors without the fear that this will affect their final grades. It is in

this respect that the teacher is of paramount importance, since self-assessment without

feedback from the teacher/tutor would not be sufficient for students to become aware of

their errors and the causes of them (Taras 2003).

In short, many frameworks justifying the use of self-assessment can be found in the

literature. The self-assessment exercises with automatic feedback developed in the present

study aimed to provide a learning tool to students, in order to improve their learning of

Statistics, since students had to use a variety of learning strategies and higher-order

thinking skills, and in sum, appraise their knowledge and orient their learning process.

Metacognition and self-assessment

Metacognition refers to a person’s knowledge about his or her own cognition and about the

control he or she has over it (Flavell 1976). Since the term ‘metacognition’ was coined it

has been considered an essential element in the study of the teaching–learning process,

because it is seen as the ‘control centre’ of the cognitive system. Brown (1987) explores

this field more deeply, defining two broad and inter-related dimensions: knowledge of

cognition (knowledge about oneself as a learner, about one’s strategies and about when and

how to use them) and regulation of cognition (planning, supervision and assessment of the

regulatory processes of one’s own learning). This is illustrated in Fig. 1.

The field of metacognition has given rise to a great quantity of publications, though it

continues to be a somewhat confused one, without clear boundaries and closely linked to

that of self-regulation. In this regard, Zulma (2006) established three types of relationship

between the terms self-regulation and metacognition:

(a) Including the term regulation as a component of metacognition following the tradition

of Flavell and Brown that comprises both a knowledge dimension and a regulation

dimension; in these cases the term self-regulation is used to refer to the regulatory

dimension of metacognition.

Fig. 1 Dimensions of metacognition and its influence on learning
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(b) Treating them as synonyms; in these cases the true scope of the terms is generally

assigned by the reader.

(c) Including both concepts in the self-regulated learning construct, following the line of

Boekaerts (1999), Pintrich (2002, 2004) or Zimmerman (1995). This theoretical model is

the one we follow in the present study, which defends the notion of self-regulation as a

form of control of the action characterized by the integration of metacognitive knowledge,

regulation of cognition and motivation. From this point of view, self-regulated students
use cognitive, metacognitive and motivational strategies for meaningful learning, being

capable of regulating and controlling the entire process. Such students are aware of their

knowledge and skills, adjust their behaviors and activities to the study demands, are

motivated to learn and are able to regulate their motivation (Pintrich 2004). Self-

regulation of learning is fundamental for academic success, since this is related to high

and intense investment of study time and to the strategic pattern of self-regulation

employed (Rosario et al. 2005): self-regulating students know that their activity and

involvement are crucial factors in academic success. As research on the self-regulation

process in higher education has shown, students with higher academic achievement are

self-regulated students (Nota et al. 2005; Williams and Hellman 2004).

In relation to metacognitive knowledge, the accuracy of self-knowledge—that is, having

accurate perceptions and making accurate judgments about one’s knowledge and skills—is

relevant to learning (Pintrich 2002). Students who are unaware that they lack certain abilities

or factual or procedural knowledge are unlikely to make sufficient effort to acquire or con-

struct new knowledge. In view of this, we can affirm that learning is influenced, to a large

extent, by the students’ opinions of themselves. According to Pintrich (2002), teachers should

help students to make more precise assessments of their own knowledge, so that they can

orient their own behaviour accordingly and so that their self-knowledge is more in line with

reality. In other words, we do not advocate that teachers attempt to boost students’ self-esteem

(a completely different construct from self-knowledge) by providing them with positive, but

false, inaccurate, and misleading feedback about their strengths and weaknesses.

In Flavell’s model self-assessment plays a key role in his conception of metacognition.

Metacognitive skills are generally divided into two types: self-assessment (the ability to

assess one’s own cognition) and self-management (the ability to manage one’s further

cognitive development). According to the research on self-assessment, learners who are

skilled in metacognitive self-assessment and are therefore aware of their abilities are more

strategic and perform better than those who are unaware (Imel 2002).

Therefore, self-assessment and metacognition would be closely bound up with one

another, since the ultimate goal of self-assessment is that students learn to self-assess their

knowledge and to self-regulate their learning process, thus increasing their autonomy and

intrinsic motivation. Self-assessment facilitates better control over one’s own cognitive

activities: students must succeed in understanding which strategies they should use in each

task and when and how to use them (Brookhart 2001), as well as being able to identify

irrelevant information and discard it (Quinn and Reid 2003). Teaching activity, therefore,

will be aimed at training students to acquire greater autonomy and control in the con-

structive process that characterizes learning.

Assessment of metacognitive knowledge

There is a considerable degree of difficulty involved in assessing the constructs associated

with the process of self-regulation of learning, as they are not externally observable, making
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it necessary to utilize self-report-type instruments. For example, in studies on perceived

learning (Rovai et al. 2009), students are asked questions about the extent to which they feel

they have learned something in a given subject or are able to use specific skills as the result

of the content learned on the course. Normally, questions are put to them at the end of the

teaching-learning process, so that they can estimate what they have learned. However, it

would be more appropriate to make a pre-post comparison of perception of knowledge of

the specific content included in the teaching program of each subject area.

In the present project we have considered it of special interest to involve the students

actively, focusing on them and providing them with a space so that they can give

expression to perceptions of their progress in the subject area. Through the initial

assessment of the perception of knowledge on a given topic before it is dealt with in class/

lectures, it is attempted to draw up an X-ray or map of the distinctive traits of an individual

or a group. According to the constructivist perspective, an important aspect of initial

assessment would be the identification and activation of previous knowledge on which

learning can be built (creating a ‘scaffold’), allowing the development of more meaningful

learning. Today there is broad acknowledgement of the value of meaningful learning,

which involves the possibility of attributing meaning to what must be learned on the basis

of what is already known (Ausubel 1983), thus favoring more ‘durable’ learning.

On the other hand, assessing students’ perception of a subject after it has been covered

in class or lectures helps students to become aware of their own perception of the work

done and which aspects they are not sufficiently clear about, at the same time as helping the

teacher to identify the points not adequately understood by the students. Pickard (2007)

argues that the development of students’ metacognitive capacities can be helped by asking

them to note the amount of effort they have had to invest in each subject/module/topic. In

this way they will become aware of the effort they have made, and that sometimes they

have not worked enough, and of how this is reflected in their final performance (Marzano

et al. 2001). It is considered, moreover, that this will motivate and stimulate participation

in the students, who will feel acknowledged, this in turn leading, in Rotger’s (1990) view,

to better results.

Objectives

• To assess the degree to which students take advantage of and are satisfied with the self-

assessment tool, without offering any additional incentive to use it (following the

arguments of Taras 2001, 2003), so as to determine their intrinsic motivation in relation

to the educational resource assessed. Likewise, we set out to ascertain whether those

students who were most highly motivated vis-à-vis the study material were those who

carried out most self-assessment activities, since this is one of the factors that most

influences meaningful learning (Graham and Weiner 1996; Pintrich and Schunk 2002).

• To verify whether the more interactive self-assessment exercises students do the better

the grades they obtain (Lowry 2005; Martı́nez and Moreno 2007). It is posited that

students who adequately apply themselves to the subject will be those who make most

use of the self-assessment resource, and who will obtain better results.

• To explore the relationship between different metacognitive variables (perception of

previous knowledge and perception of final knowledge) and academic performance

and/or making use of activities oriented to learning of the relevant material. It is

interesting to determine whether students with a perception of less previous knowledge

are those that perform most learning-oriented activities. Being aware of what one does
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not know can be crucial for re-orienting the study method, especially at a point where

such information is relevant for continuing one’s learning process and completing it

successfully (Carrasco et al. 2005). Moreover, we hypothesized that the greater the

student’s activity, the more the perception of knowledge increases (Gómez Alvarez

2006); consequently, this variable may be a good indicator of final performance.

Method

Participants

The present study on educational innovation was carried out with a group on the ‘Data

Analysis I’ course of the Psychology degree (N = 116) at the University of the Basque

Country (Spain). This subject is taught in the first year of the degree and is mandatory.

Students received 56 h of classes (32 lectures, 9 practical classes with all students together,

and 15 computer practice sessions in small groups) for one semester. Attendance at lectures

was 73%. At lectures and practical classes there were usually approximately 85 students,

while at computer practice there were usually 20 students. The self-assessment exercises

were done voluntarily outside of class time.

Material

Taking into account the typology of ‘‘self-assessment’’ explained by Boud and Brew

(1995), the exercises used in this experience could be understood as ‘‘self-testing’’ tasks,

but with feedback. These exercises assessed statistical knowledge and skills to develop

with a data-analysis program. They were linked to conceptual recall, recognition and

problem-solving. Students had to solve small problems rather than recall isolated pieces of

information. A wide range of interactive self-assessment tasks was employed, using the

Hot PotatoesTM program (Version 6) from Half-Baked Software Inc. The various exercises

(multiple-choice, matching exercises, short answers, incomplete sentences and crosswords)

were posted on the Internet once the teaching unit had been explained in class, and

remained there until the final exam. For each unit of the educational program a pool of 25

multiple-choice items (125 items in total) was drawn up. There was also a final test

involving some revision exercises (short answers, incomplete sentences and crosswords)

for each unit, which need further elaboration from students. The marks obtained in each

unit and in the final test were given to the students. The multiple-choice questions had

feedback for each of the options that could be selected, indicating what was correct/

incorrect with regard to the particular answers chosen. When the answer was incorrect,

hints were available for prompting the student to think more deeply about the problem or to

recall certain facts, rather than simply pointing out the specific error that may have been

made. Students could repeat the exercises as many times as they wanted.

Ad hoc questionnaires on knowledge perception were designed. These questionnaires

were administered to the students before (initial perception) and after (final perception)

each teaching unit, so that they could rate on a scale of 0–10 their knowledge about each

section and subsection of the thematic block. Based on the difference between final and

initial perception, the perceived learning variable was established.

Finally, two more questionnaires were drawn up. The first was used to estimate student

effort, assessed according to the time spent on each unit. Students were required to estimate
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how much time they had devoted to each teaching unit (attendance at lectures, studying,

and use of the Internet). The second questionnaire was designed to assess students’ sat-

isfaction with regard to the self-assessment tool, to which they had to respond, anony-

mously, at the end of the semester. The goal of this questionnaire was to measure, using 10

Likert-scale items (from 1, Totally disagree, to 5, Totally agree), both user-friendliness of

the educational software (for example, ‘‘Ease of use of the program’’) and perceived

learning (for example ‘‘It serves as a complementary learning resource’’).

Procedure

We used a non-experimental research methodology, since the groups corresponding to the

independent variable Self-assessment (users vs. non-users) could not be assigned at random

for ethical reasons. Each student could decide freely between doing the self-assessment

exercises proposed by the teacher or not, bearing in mind that use of the tool gave no

advantage in terms of an automatic increase in final grade. The students received training

about the self-assessment tool and were given an explanation of the project’s aim, in order

to increase their motivation as much as possible.

The most relevant variables measured were learning (assessed by final grades), meta-

cognitive variables (assessed by knowledge perception) and student effort (estimated by

the students).

Furthermore, in relation to use of the self-assessment tool, four variables were mea-

sured: frequency of system entry, number of exercises performed, total time invested

(minutes) and mean score—all data that could be obtained directly through Hot Potatoes,

as an additional feature of the program.

Finally, by way of a complement we assessed motivation in relation to the study

material, taking into account the number of voluntary tasks (reading and analyzing sci-

entific documents, creating problem statements, collecting data, statistical analysis and

interpretation of data) carried out throughout the course. Doing such tasks gave students a

slight increase in their final grade (maximum 15%), though this increase was awarded once

the exam had been passed.

Results

Students’ satisfaction with the self-assessment tool

Students’ level of use of the tool was quite high (46%) with respect to the total number of

students on the course, bearing in mind that it was a voluntary activity to be done outside of

lecture time and without additional incentive.

In the satisfaction questionnaire there were some items related to the program’s user-

friendliness and others related to perceived learning. Figure 2 shows the mean scores for

some issues raised in the satisfaction questionnaire. On the basis of these scores it can be

concluded that this formative assessment tool is highly rated among students in both aspects.

Self-learning through self-assessment and academic performance

One of the most relevant goals of this research was to determine whether frequency of use

of the self-assessment tests was related to academic performance (assessed by means of
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final grade in the subject). The results indicate that frequency of doing the self-assessment

exercises correlates positively with academic performance [r (81) = 0.24; P \ 0.05],

signifying that the more self-assessment exercises students do, the better their final grade.

Moreover, and logically, the number of exercises performed is also associated with aca-

demic performance [r (81) = 0.25; P \ 0.05]. Taking into account only those students that

used the tool, a significant correlation was also found between time spent on the exercises

and final grade [r (24) = 0.42; P \ 0.05],1 but in this case it was necessary to control the

extraneous variable ‘exam sitting’ (February, June or September), since it is possible that

students with more problems in the subject need more time to carry out the exercises,

without this translating into improved performance with respect to the group. A linear

regression analysis revealed that mean score obtained in the self-assessment exercises was

a highly significant predictor of final grade (b = 0.45, P = .01), accounting for 20% of the

variance in final grade.

Participants were classified as users or non-users of the tool depending on whether they

had at least completed the exercises from one thematic block (27%). Results indicate that

academic performance of students who used the self-assessment tool [X = 6.31;

SD = 2.3] is not better than those who did not use it [X = 5.31; SD = 2.3], t (80) =

-1.86; P = 0.06], but the difference of means is 1 point, which almost reaches signifi-

cance. In order to determine whether this difference was due to the nature of the students

themselves (better students), we compared the performance of the two groups (those

previously categorized as users/non-users) in a similar subject (Psychobiology I), in which

no interactive self-assessment tasks were offered. The results show that academic per-

formance of the students who used the self-assessment tool [X = 5.57; SD = 2.2] is equal

to that of those who did not use it [X = 5.08; SD = 2.04], t (59) = -0.832; P = 0.41. The

difference between the two groups is far from significant, so that the differences found in

the ‘Data Analysis I’ subject may not be attributable to the nature of the students (better/

poorer students).

With the aim of determining which type of students benefited most from self-assessment

exercises, we drew up Fig. 3. This figure shows that a notable majority of students who

obtained higher grades (very good and excellent) made use of the Hot Potatoes tool.

Fig. 2 Satisfaction level of students who used the self-assessment tool

1 The system did not show scores obtained or time invested in the self-assessment exercises if the learner
failed to finish all items in an exercise. Thus, the number of participants was lower in the respective analysis.
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As far as motivation is concerned, the use of hierarchical cluster analysis in the present

study proved fruitful in identifying three subgroups of students with differentiated moti-

vational patterns, F (2, 81) = 29.46; P \ 0.001. Subsequently, in an ANOVA analysis, the

motivation factor was found to be significant for use of the self-assessment tool, F (2,

81) = 4.5; P \ 0.05. According to Scheffé analysis, the least motivated group (X = 5.52,

n = 27) used the assessment tool less frequently than the most motivated group (X = 21.7,

n = 10), P \ 0.05. Moreover, use of the self-assessment tool was greater in the most

motivated group than in the medium-motivation group (X = 7.35, n = 45), P \ 0.05.

However, as can be seen in Fig. 4, the least motivated students also used the self-

assessment tool at some time, since almost 50% of students who did no other voluntary

activity tried this formative assessment resource.

Fig. 3 Students’ grades according to use of the self-assessment tool (n = 82)

Fig. 4 Students’ motivation according to use of the self-assessment tool (n = 106)
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Meta-cognitive variables and students’ activity

One of the goals of the present work was to explore the relationships between the meta-

cognitive variables and activities oriented to learning the subject content. As Table 1

shows, interesting correlations were found between the meta-cognitive variables (initial

perception, final perception and learning) and time invested by students in the different

study activities for the subject.

It can be seen that as far as the initial assessment is concerned, the correlations are non-

significant. This would suggest that students’ initial perception from greater to lesser

knowledge about a topic is not related to subsequent greater or lesser activity. However, as

regards the final assessment, it should be pointed out that the significant positive corre-

lations are found between final perception and student effort. With regard to perceived

learning, only attendance at lectures presents a moderate significant correlation. In general,

it should be highlighted that in the final assessment [X = 5.01; SD = 1.1] the scores were

significantly higher than those of the initial assessment [X = 1.8; SD = 1.38], t (51) =

-15.07; P \ 0.001.

With respect to the different metacognitive variables, on checking for any type of

relationship between them and academic performance we found that final perception was

moderately related to academic performance [r (44) = 0.31; P \ 0.05]. However, final

grade showed no relationship with either initial perception [r (55) = -0.22; P = 0.09] or

student’s effort [r (44) = -0.05; P [ 0.05].

Finally, it should be mentioned that motivation toward the study material correlates

positively with study time outside the classroom (self-learning) [r (61) = 0.25 P \ 0.05],

and with frequency of use of Internet for studying the subject [r (60) = 0.33; P \ 0.01].

Discussion

The present study aimed, first, to assess the degree to which students take advantage of and

are satisfied with the self-assessment tool created, second, to reveal whether the more

interactive self-assessment exercises students do the better the marks they obtain, and third,

to examine the relationships among metacognitive variables. These aims would be

achieved through the use of activities oriented to learning of the subject and academic

performance. The results obtained showed that the self-assessment tool was well received

by students. Overall, our findings suggest a positive relation between the use of self-

assessment and academic performance. The results obtained partially confirmed our

Table 1 Correlations for meta-cognitive variables and academic performance with time invested in the
different activities

Activities done Initial perception
(n = 52)

Final perception
(n = 63)

Perceived learning
(n = 52)

Lectures -0.17 0.30* 0.29*

Internet -0.02 0.20 0.13

Study 0.09 0.32* 0.12

Total activity 0.05 0.33** 0.15

* The correlation is significant at the 0.05 level (bilateral)

** The correlation is significant at the 0.01 level (bilateral)
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hypothesis with regard to metacognitive variables, since students’ initial perception was

not linked to their subsequent time investment in the subject in question. Nevertheless,

students’ final perception was positively correlated to attendance at lectures and time spent

studying outside of lectures. Moreover, and surprisingly, the results also suggested that

there was no relationship between students’ effort in studying the subject and their aca-

demic performance.

In this study, self-assessment material was prepared with the aim of carrying out for-

mative assessment via Internet. Although research shows that, initially, students faced with

new teaching strategies tend to show some degree of reticence (e.g., Oliver and

McLoughlin 2001), the tool employed in the present study was well accepted. The results

indicate a high level of satisfaction among students with regard to the self-assessment tool

presented, it being identified as a complementary learning resource that helps them con-

solidate their knowledge. Moreover, it is not only those students who showed themselves to

be motivated toward the subject that use the interactive self-assessment tool, but also those

who do not feel inclined to carry out other types of voluntary task, suggesting that it is an

attractive tool which students perceive as useful and valuable. The value component of

student motivation refers to the student’s interest in the task itself. Our results suggest that

self-assessment users have shown an intrinsic interest in the exercises, since the reason for

using them was not the grade. Pintrich and De Groot (1990) found that students who were

motivated to learn (and not just to get good grades) and perceived their tasks as interesting

and important were more cognitively engaged in trying to learn.

We hypothesized that the relationship between the use of the self-assessment tool and

final performance on the course would be positive. As expected, the results indicate better

academic performance in those students who make use of interactive self-assessment for

learning the content of the subject area analyzed. However, this does not necessarily mean

that use of the system directly improves academic performance, since we were unable to

use an experimental methodology that would lead us to such causal and firm conclusions,

even though some statistical analyses, such as regression and analysis of variance, can be

used to make predictions. In any case, it would seem that interactive self-assessment can be

used to motivate students and increase their interest in the study of subjects such as

Statistics (which are perceived as difficult by students and generate anxiety and reluctance

in many of them), since a considerable proportion of students with ‘‘low motivation to

learn’’ (who did not participate in voluntary and rewarded tasks) took advantage of the self-

assessment exercises, even though they were not awarded extra points for this. These

results suggest that, apart from students’ motivation to learn, there are other factors which

explain why some students use the self-assessment tool and others do not, which could

include (among others) the possibility of access to Internet outside of university, level of

skill with ICTs (Information and Communication Technologies), perceived usefulness of

the tool, or anxiety about the tool. However, further research is needed to identify a user

profile.

However, motivation, more than a pre-requisite, may be a mediator between learning

conditions, learning strategies and academic performance (McKeachie et al. 1986).

Teaching activities should stimulate students’ interest, which will be related to their

cognitive engagement. Teachers should not ignore the impact of teaching/learning climate

(the curriculum, teacher–student interaction, teaching and assessment methods, course

structure or subject area) on students’ learning and achievement (Biggs and Tang 2007). As

these authors argue, teachers should ensure that academic activities are worthwhile and

meaningful for learners so that they build up a feeling of ‘‘ownership’’ over their learning,

providing the motivation that leads to good learning.
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In the present study certain metacognitive variables were analyzed, such as students’

perception of their learning, through a series of questionnaires in which they had to rate

their level of knowledge about diverse aspects of a thematic unit, before beginning and

immediately after finishing the lectures on that topic. Contrary to expectations, students’

initial perception was not associated with their subsequent commitment to the subject in

question. It is likely that students with a high level of initial knowledge are ‘good’ students

in general, have high expectations with regard to academic performance, and therefore

work more. However, students with less previous knowledge or with problems in math-

ematics may be the least motivated, and their dedication to the subject might not be

continuous, but rather concentrated towards the end of the course. In this regard it should

be pointed out that the information gathered about students’ activity reflects how well they

followed the subject, and not their total effort throughout the course. Also, on interpreting

the results on students’ commitment, some caution is necessary because they are based on

subjective assessments by the students themselves. This assessment might reflect an

overestimation, as students may try to give a good image of themselves, even though their

anonymity was guaranteed through the use of codes to identify them on the questionnaires.

As far as students’ final perception is concerned, this was positively correlated to

attendance at lectures and time spent studying outside of lectures. It is logical that those

students who attend lectures most often and study most are those who perceive having

learned most over the course of the teaching unit, and this indeed confirms the results

obtained by Gómez Álvarez (2006). Moreover, final perception was positively related to

academic performance. The results of Honkimaki et al. (2004) are congruent with this

finding, as they verify that students’ perceptions of their learning experiences and

assessments of their own learning correlate with their teachers’ ‘objective’ assessment.

In the line of Martı́nez and Moreno’s (2007) observations, in the present study the time

students invested in working on the subject did not correlate with their performance in the

summative assessment. This could be due to the fact that students’ initial level of

knowledge and expectations are quite disparate, and it may be that the effort they make

does not correspond to their actual dedication to the subject needed for attaining acceptable

levels of learning. Some authors recommend training students more in the development of

metacognitive capacities, so that they learn to self-assess their knowledge as well as plan

and self-regulate their learning process in the direction of the goals set, thus taking better

advantage of their study time (e.g., Pintrich 2002). First of all, because it has been verified

empirically that students tend to overestimate their ability to do tasks (Glenberg et al. 1982;

Vadhan and Stander 1994), and often defectively perceive their understanding (Moore

et al. 2005). For example, Vadhan and Stander (1994) found a negative correlation between

university students’ grades and their own estimations about their grades, reflecting a deficit

in their metacognitive skills. In the psychological context, Mabe and West (1982) carried

out a meta-analysis, finding the mean correlation between self-estimations and level of

performance to be 0.29. Nevertheless, some authors argue that many studies have meth-

odological weaknesses, because it is not clearly determined whether teachers and students

use common standards and criteria when assessing learning (Boud and Brew 1995), self-

grading is often not defined, or very different scales and methods are used (Falchikov

2005). And such training is also recommended because, as numerous studies have shown,

there is a favorable effect of training in metacognitive strategies in different areas of the

curriculum: in reading (Campione 1987); in writing (Higgins et al. 1992); in the use of

graphics and maps (Schofield and Kirby 1994); and in problem-solving (Bielaczyc et al.

1995).
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Self-assessment, as a tool for improving self-regulation, has been defined as ‘‘the

involvement of students in identifying standards and/or criteria to apply to their work’’

(Boud 1991). Some experimental research studies illustrate how students’ achievement

improves when they understand learning objectives and assessment criteria, because this

allows them to reflect on their performance (Boston 2002; Fontana and Fernandes 1994).

McDonald and Boud (2003), using experimental methodology, demonstrated that self-

assessment training can have an impact on student performance. These researchers argue

that the use of self-assessment training as part of the curriculum could provide skills

students will need as lifelong learners after school. Falchikov and Boud (1989) also suggest

that it may be more useful to develop ways in which systematic formative self-assessment

activities can be incorporated into courses to improve students’ skills in making sensitive

and aware judgments on their own work. We agree with Falchikov (2005) in the claim that

‘‘the main benefits of involving students in self-assessment reside in the potential for

improving learning and stimulating personal and academic development’’ (p. 189).

Although our innovation experience did not consist in asking students to judge their own

performance against their own assessment criteria, we believe the self-assessment exer-

cises developed may be useful as a prelude to students’ subsequent self-judgment of their

achievement.

In sum, online self-assessment with feedback exercises could aid learning, perhaps via

metacognitive knowledge. Therefore, it may be advantageous for teachers to include self-

assessment in the curriculum, since it could contribute to learning, given that students

would be more aware of their knowledge level, and would spontaneously engage in self-

assessment more often (Roll et al. 2006). Self-assessment tasks are an effective way of

achieving self-regulation, as are activities that encourage reflection on the learning pro-

gress. Indeed, teachers’ feedback responses need to be interpreted, constructed and

internalized by the student if they are to have a significant influence on subsequent learning

(Nicol and McFarlane-Dick 2006).

In future research it would be interesting to verify whether the online self-assessment

tool also serves to improve students’ diverse metacognitive skills, leading to better regu-

lation of study, and whether, in line with the suggestions of Pickard (2007), the fact of

requesting students to take note of the time devoted to each study activity aids their

metacognition.
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