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ABSTRACT
The present work seeks to deepen the impact of factors linked to the 
characteristics of teaching practices and students’ attitudes towards 
the use of technology on their performance in mathematics in the 
process of teaching-learning in the Spanish context. In this sense, 
this study is a secondary analysis of the PISA 2012 data. Therefore, it 
is an ex post facto design. Regarding the attitudes and the contextual 
variables, the results do coincide with the accumulated evidence. 
However, once these contextual effects have been controlled for, 
the negative relationship found between the pedagogic strategies 
used by the teachers and the mathematics score cannot but convey 
perplexity, since the results relative to student-oriented, formative 
assessment and teacher-directed instruction are clearly contradictory 
to the solid previous evidence. The data do not allow us to explain 
this paradoxical result. We dare to point to a conjecture that we 
find plausible. All these complex variables are informed through 
questionnaires responded to by students and require a great degree of 
inference in the answers. Future studies must consider the complexity 
of the measured variables as well as the students’ perception and 
understanding of them.

Teachers’ practices and students’ attitudes towards technology in 
mathematics achievement in PISA 2012

The Programme for International Student Assessment (PISA) is a study developed by the 
Organisation for Economic Cooperation and Development (OECD) that evaluates the level 
of knowledge acquired by 15-year-old students undergoing compulsory education regard-
ing the information and skills needed to participate actively in modern societies. The 2012 
edition of PISA centred on mathematics.
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2   J. TOURÓN ET AL.

The present work seeks to deepen the impact of factors linked to the characteristics of 
teaching practices and students’ attitudes towards the use of technology on their perfor-
mance in mathematics in the process of teaching-learning in the Spanish context.

Literature overview

The concept of good teaching is based on the supposition that a faculty organises a series 
of resources and activities in order to develop the competences and meet the objectives of 
the students’ current educational stage. The Analytical Framework of PISA 2012 (OECD 
2013) establishes that good teaching promotes self-regulated learning and metacogni-
tion and develops the cognitive processes that underpin problem solving. It prepares 
students to reason effectively in unfamiliar situations and to fill gaps in their knowledge 
by observation, exploration and interaction with unknown systems. Good teaching also 
includes the development of metacognitive strategies and effective feedback (Hattie and 
Timperley 2007). Effective feedback creates the possibility of enhancing students’ expe-
riences by starting from the information offered by an agent about their performance or 
a fulfilled task.

The role teachers and their educational practice play has been emphasised in a number 
of studies as a decisive element in the results of a learning process. For instance, Chetty, 
Friedman, and Rockoff (2014) found relevant differences in the later skills of students who 
had had good teachers. Bietenbeck (2014) analysed the effect of traditional and modern 
teaching practices on cognitive abilities such as accumulated formal knowledge, routine 
problem-solving skills and reasoning skills, finding that traditional teaching practises are 
efficient in improving the first two while more modern practises significantly increase 
reasoning and problem-solving skills.

Hattie’s interesting meta-analytical studies on performance (2009, 2012, 2015) identi-
fied six main areas that contribute to learning: student, home, school, curricula, teacher 
and teaching and learning approaches. Considering that 50% of the learning variance 
was discovered to depend on each student’s personal background (previous knowledge, 
motivation, commitment with the learning process, study habits, preferences and, more 
significantly, the student’s attitude towards the particular study subject), the second most 
relevant variance source was a successful teacher (20–25%, Hattie 2015). This concept is 
related to visible learning, which promotes a more relevant role for teachers in terms of 
assessing their own teaching (Hattie 2012). Teaching and learning are visible inasmuch 
as teachers can see learning through their students’ eyes. In this respect, good teaching 
should also promote self-regulated learning and metacognition, i.e. a development of 
metacognitive strategies and effective feedback (Hattie and Timperley 2007) both teach-
er-oriented (Clayson 2008) and student-oriented, as well as feedback among teachers 
(Hattie 2015). A successful teacher receives feedback of their teaching impact and is able 
to ponder it, being the whole process of significant benefit to the students (Clinton and 
Hattie 2014). Consequently, those data obtained from original performance or learning 
results studies are not as relevant as the underlying history, which leads to the need of 
feedback processes.

However, considering that measurements obtained from the questionnaires answered 
by PISA students on their teachers’ performance are analysed in this study (in other words, 
feedback measurements on teachers’ performance), it is not unusual to believe that this type 
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RESEARCH PAPERS IN EDUCATION   3

of measurements and the actual performance of teachers are highly connected (Sullivan 
and Skanes 1974; Frey, Leonard, and Beatty 1975) but, as Clayson (2008) remarks in his 
meta-analysis, there has been no study since 1990 that has shown a positive significant 
connection between learning measurements and teachers’ performance assessment by their 
students.

Regarding the relation between ICT and students, Biagi and Loi (2013) state that the 
number and hence the diversification of activities, irrespective of the intensity of computer 
use, is positively correlated with students’ proficiency in all three PISA domains in the vast 
majority of countries. Moreover, Delen and Bulut (2011) note two interesting contributions. 
On the one hand, the way in which students use computers in schools to attain learning 
outcomes may have a stronger effect on scientific literacy than how often computers are 
accessed. In contrast, students with prior experience with basic ICT tasks earned higher 
scientific literacy scores.

Some critical points that arise from these coincidences are the lack of integration and 
normalisation of new technologies in the teaching process and in the curriculum in general 
(Biagi and Loi 2013). In relation to gender issues, the results of the analysis of Thomson 
and De Bortoli (2007) show that female students are perceived as being less confident than 
males in their skills when it comes to higher level tasks and that they see computers more 
as a tool than males do. Hence, the need to deepen students’ attitudes towards information 
and communications technology (ICT) to promote didactic designs that positively impact 
their learning is justified.

Given that the results of the research do not coincide, the aim of this study is to deepen 
into these matters by analysing the relation between teaching practises and students’ atti-
tudes towards technology in their mathematics achievement, by means of PISA database.

Methodology

This study is a secondary analysis of the PISA 2012 data. Therefore, it is an ex post facto 
design whose main purpose is to study the impact of factors linked to educational practices, 
strategies used by teachers in classrooms and students’ attitudes towards technology use in 
the process of teaching-learning.

As usual in large-scale assessments, together with the measure of the achievement level, 
a group of context questionnaires is administered to obtain greater information regarding 
the students’ educational and family environments. In this case, information about the 
educational methodology developed in the classrooms, or, more precisely, the perceptions 
or opinions the students have of that process was used. In addition, PISA has some specific 
characteristics that affect the sampling selection process and the treatment of the resulting 
data.

Sample

The sampling used by PISA matches a stratified design of two stages, with the schools as 
primary sampling units (PSUs) in the first stage and a sampling of 15-year-old students in 
the second stage. A weight variable was included to appropriately calculate the punctual 
estimators of each variable.
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4   J. TOURÓN ET AL.

In this work, the sample of Spanish students is composed of 373,691 individuals (consid-
ering the weight variable) distributed in a total of 901 schools, 550 public and 351 private. 
The student body has an average age of 15.86 (SD = 0.29) and is 49.2% female and 50.8% 
male.

In the PISA evaluation, not all the evaluated subjects answer the same questions on the 
performance tests; therefore, the error variance is estimated by means of the resampling 
procedure known as JRR or JK2, a variant of the jackknife method. Therefore, for the per-
formance variables, 80 replicas are used, which are generating 80 weight variables that allow 
us to obtain a better estimate of the sampling variance of each estimator.

Variables

Dependent variable
Mathematics performance was selected as the dependent variable for this work. Each var-
iable of the achievement of the students in the sample is composed of five plausible values. 
Thus, instead of obtaining a punctual estimator of the measured competence for each stu-
dent, an a posteriori distribution is obtained for each, and five values are then randomly 
extracted and denominated as plausible values. This procedure has the advantage of allowing 
a better estimate of the measure error variance.

Independent variables
Factors and indexes. PISA Technical Report lists and describes the scales and indexes 
produced that are based on the items included in its questionnaires. In this study, some of 
the mentioned indexes are considered as independent variables. In accordance with our 
established aims, we have specifically focused on those rates specified on Table 1, being the 
items that compose them also highlighted there.

The first 13 items relate to teacher-directed instruction, student orientation, formative 
assessment. Each item is measured with a four-point Likert scale linked to the frequency 
of use of that methodology (every lesson, most lessons, some lessons and never or hardly 
ever). Additionally, this work uses the indexes that PISA provides for each of these three 
dimensions, which may be considered interval variables, usually distributed with a mean 
of 0 and a standard deviation of 1.

The second group of nine items is related to teaching methodology and, more specifically, 
to the support given by the teacher to the student through cognitive activation (teacher 
support) processes. Here, the Likert scale is linked to the frequency of use of each strategy 
(always or almost always, often, sometimes and never or rarely).

Finally, the last six items are related to the attitudes of the students towards the technol-
ogy used in the classrooms. In this case, the Likert scale identifies four agreement points 
(Strongly Agree, Agree, Disagree and Strongly Disagree). In addition, PISA provides two 
indexes, the first compounded of questions that note a positive attitude towards the use of 
ICT (for example, regarding its function as a tool in the school) and the second for those 
who look at ICT as a limiting factor for learning in the school.

According to what was previously mentioned, these indexes are defined and designed 
by PISA (see technical report, 2012, 312 et seq.). The values for those indexes were esti-
mated with Rasch models and, in the particular case of ordinal items, the Masters & Wring 
adaptation was used (partial credit model). PISA calculates each rate separately and the 
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RESEARCH PAPERS IN EDUCATION   5

connections made among countries are analysed to validate the construct. The indexes used 
in this study are as reliable as those in the Technical Report.

Socio-economic and cultural status. Socio-economic and cultural status (ESCS) is used 
in this study as a control variable for its proven relationship with academic achievement. 
PISA suggests including it in the studies that analyse its results (OECD 2009). The scores 
of this index are normally distributed with a mean of 0 and a standard deviation of 1 in 
the complete sample; in Spain, it has the values shown in Table 2, where the ESCS and the 
previously mentioned index statistics are shown.

Data analysis

The sample design used by PISA requires the use of appropriate resampling procedures if 
comparisons of groups will be carried out in the data analyses. Additionally, the plausible 

Table 1. dimensions and items.

Dimension (PISA index) Item
teacher-directed instruction sets clear goals

encourages thinking and reasoning
checks understanding
summarises previous lessons
informs about learning goals
differentiates between students when giving tasks

student orientation assigns complex projects
Plans classroom activities
has students work in small groups

Formative assessment Gives feedback on strengths and weaknesses
informs about expectations
Gives feedback
tells how to get better

cognitive activation (teacher support) encourages reflection on problems
Gives problems that require thought
asks to use own procedures
Presents problems with no obvious solutions
Presents problems in different contexts
helps learn from mistakes
asks for explanations
has students apply what they learned
Problems with multiple solutions

attitudes towards technology useful for schoolwork (+)
Makes homework more fun (+)
a source of information (+)
troublesome (−)
not suitable for schoolwork (−)
unreliable (−)

Table 2. teacher dimensions, technology use and escs values for spain.

  N Min. Max. Mean SD
teacher behaviour: teacher-directed instruction 245,466 −3.653 2.563 −0.127 0.986
teacher behaviour: student orientation 245,366 −1.600 3.311 −0.143 1.045
teacher behaviour: formative assessment 244,748 −2.392 2.630 −0.061 1.071
teacher support 245,627 −2.920 1.680 0.117 1.036
computer as a tool for school learning 343,226 −2.900 1.305 0.210 0.909
Limitations of computer as a tool for school learning 342,387 −2.158 2.408 0.120 0.992
escs 370,423 −5.300 2.730 −0.190 .0260
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6   J. TOURÓN ET AL.

values obtained from the a posteriori distribution for each subject must be used suitably. 
For this reason, the SPSS macros offered in the OECD PISA Data Analysis Manual (2009, 
203, 217) have been used to estimate multilevel models with PISA’s evaluation data.

First, the work starts from a study of the effects of the different afore-mentioned indexes: 
the teacher methodology indicators and attitudes towards ICT together with ESCS. 
Additionally, the schools’ sectors and the ESCS school mean were included in this first 
two-level (students, schools) lineal-hierarchical model (Gaviria and Castro 2005; Snijders 
and Bosker 2009):

On one hand, the pattern has as fixed coefficients the intercept of the regression model (β0); 
the effect of students’ ESCS and its mean for schools (β1 and β2), respectively; the sector 
effect (β3); and the effects of each of the described indexes (βX). On the other hand, the 
model consists of random effects associated with the schools and the students (μ0j + εij).

Second, a separate multilevel regression model has been developed for each item of the 
teaching methodology dimensions and attitudes towards ICT. As these variables are ordinals 
with four categories, contrast coding has been used for their inclusion in the analyses, thus 
creating a model with four predictors in which the intercept (β0) is the yield average of the 
subjects that notes the first category of each item, and the β1, β2 and β3 predictors are the 
differences of the subjects that mark the 2, 3 or 4 categories, respectively.

Therefore, the predictors can be considered to be average increments (or decreases) in per-
formance regarding subjects who select the first category in the Likert scale for each item.

Third, to characterise the type of opposing effect in the estimated analyses of multilevel 
regression for each of the factors, the effect sizes have been calculated through the difference 
of the standardised averages between the two categories with better and worse mathematics 
performance results.

Due to the specificity of the analyses and the information provided by the results of 
the multilevel model, the calculation uses the average of the two afore-mentioned groups, 
their sample sizes and the standard deviation of the whole sample, as Lipsey and Wilson 
proposed (2001):

The interpretation of the effects can be considered, following Cohen (1988), as a small effect 
if the value is less than or equal to 0.2, a moderate effect if it is equal to 0.5 and a large effect 
if it is greater than or equal to 0.80.

Results

Table 3 shows the results of the whole multilevel model. The average mathematics score 
is 487.31. The contextual effects are as follows: for each increment unit in the ESCS at the 

yij = �0 + �1ESCS + �2ESCSmean + �3Sector + �XIndexes +
(

�0j + �ij

)

yij = �0 + �1C2 + �2C3 + �3C4 +
(

�0j + �ij

)

Spooled =

√

√

√

√

S2(N − 1) −
(X̄2

G1+X̄
2
G2−2X̄G1X̄G2)(nG1nG2)

(nG1+nG2)

N − 1
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RESEARCH PAPERS IN EDUCATION   7

individual level, 23.64 points are added; if that increment is given in the school mean ESCS, 
another 21.04 points are added. Last, the effect of the school’s sector is 6.41 points in favour 
of the private schools.

The effects of the compound indexes are as follows: regarding the educational method-
ology, we did not find a significant relation between the teacher-directed instruction index 
and the mathematics results. In addition, in the other two dimensions (student orientation 
and formative assessment), the effect is negative. This finding is especially noteworthy in 
regard to student guidance, where each incremental point supposes a descent of 17 points 
in the dependent variable. In contrast, the relative effects regarding teacher support are 
direct and add 8.28 incremental points in mathematics. Lastly, the effects associated with 
attitudes towards technology are direct and are especially relevant in the cases of negative 
attitude, so that 1 incremental point in negative attitude supposes a drop of 11.45 points 
in mathematics performance. In the cases of positive attitude, the increment is only 3.14.

To examine these effects in more detail, the item-level results are presented next.
Table 4 shows the questionnaire items regarding the dimensions teacher-directed instruc-

tion, student orientation and the uses of formative assessment. For each item, the average 
score is shown as a function of the use frequency. The last column shows the value of the 
effect size (Cohen’s d) among the extreme categories (which appear in bold).

Of the 13 items, only in 3 can the effect size be considered important (superior at 0.7); 
all three belong to the student orientation dimension. In the remnant, the effects are mod-
erate or very weak. In five items, the highest score in mathematics is associated with the 
smallest frequency of employment of the instructive practice under consideration (never 
or hardly ever).

The biggest difference (506-445, Cohen’s d = 0.947) appears in regard to classroom activity 
planning; the students who state that their teachers never or hardly ever plan their activities 
are those who achieve the highest scores in mathematics. Conversely, the students who 
report that their teachers do plan classroom activities for every lesson turn out to be those 
obtaining lower scores.

The same inverse trend is shown by the other four items; we found that ‘assigns complex 
projects’, ‘has students work in small groups’, ‘differentiates between students when giving 
tasks’ and ‘gives feedback on strengths and weaknesses’ are practices whose use frequency 
is inversely related to mathematics performance.

Table 3. Multilevel model parameters.

*non-significant coefficient.

Parameter Statistic SE
intraclass correlation 0.105 0.002
Level 2 residual variance (schools) 569.836 30.636
Level 1 residual variance (students) 4836.901 145.936
intercept 487.310 1.854
escs 23.639 1.095
escs school mean 21.043 1.645
sector (public/private) 6.419 1.192
teacher-directed instruction 1.066 1.500*
student orientation −17.169 1.238
Formative assessment −4.350 1.172
teacher support 8.283 1.639
ict attitudes (negative) −11.448 1.211
ict attitudes (positive) 3.140 1.213
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8   J. TOURÓN ET AL.

For the rest of the items, the effects are very weak, and the maximum difference usually 
appears among the frequencies of never or hardly ever and some of the central values (most 
lessons or some lessons).

The second studied dimension (cognitive activation/teacher support) consists of nine 
items. Table 5 shows the results with the same format used in the previous case.

Table 4. Mathematics achievement of spanish students on the Pisa 2012 and effect size (cohen’s d) 
based on the frequency of teacher-directed instruction, student orientation and formative assessment 
practices.

  Every lesson Most lessons Some lessons Never or hardly ever Cohen’s d
Teacher-directed instruc-

tion
         

sets clear goals 492.081 497.201 493.449 487.679 0.147
encourages thinking and 

reasoning
480.396 489.036 500.577 502.008 0.329

checks understanding 494.171 496.753 492.739 491.298 0.074
summarises previous 

lessons
484.475 495.610 498.289 494.194 0.207

informs about learning 
goals

487.250 499.550 496.189 495.870 0.177

differentiates between 
students when giving 
tasks

471.691 474.467 488.876 504.213 0.500

Student orientation          
assigns complex projects 455.646 468.295 487.341 507.099 0.800
Plans classroom activities 445.041 473.129 491.09 506.137 0.947
has students work in 

small groups
459.978 462.831 490.719 505.787 0.703

Formative assessment          
Gives feedback on 

strengths and weak-
nesses

473.095 484.750 495.476 503.007 0.448

informs about expecta-
tions

483.578 492.456 496.864 499.743 0.237

Gives feedback 480.378 494.068 498.696 497.932 0.267
tells how to get better 478.262 492.241 500.343 501.602 0.343

Table 5. Mathematics achievement of spanish students on the Pisa 2012 and effect size (cohen’s d) 
based on the frequency of teachers’ cognitive activation.

Cognitive activation Always or almost always Often Sometimes Never or rarely Cohen’s d
encourages reflection on 

problems
488.620 495.755 498.201 491.143 0.147

Gives problems that require 
thought

486.520 495.923 497.537 493.582 0.162

asks to use own procedures 491.239 492.263 496.947 496.086 0.074
Presents problems with no 

obvious solutions
495.837 499.504 495.786 483.471 0.237

Presents problems in differ-
ent contexts

498.126 498.779 487.159 491.110 0.162

helps learn from mistakes 493.770 497.769 494.715 486.229 0.162
asks for explanations 495.67 494.286 493.645 493.371 0.029
has students apply what 

they learned
501.979 493.581 488.980 485.074 0.236

Problems with multiple 
solutions

494.139 497.050 495.601 478.132 0.281
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RESEARCH PAPERS IN EDUCATION   9

The first distinctive feature of this block is that all the effects are very weak or negligible. 
The maximum value of Cohen’s d is 0.28 in the item referring to the use of ‘problems with 
multiple solutions’.

The second distinctive feature is that of the nine items, in the first three (‘encourages 
reflection on problems’; ‘gives problems that require thought’; ‘asks to use own procedures’) 
the trend is inverse so that, as occurred in the previous dimension, the greater the use fre-
quency, the lower the scores.

Next, in this block, the biggest differences are not between the use frequency of two 
extreme values (always vs. never) but between one of them and a central value (often, 
sometimes). This pattern could indicate that in this case, an optimum choice is made that 
corresponds not with the extreme values but with a moderate or relatively frequent use of 
the employed didactic strategy.

An example is the item ‘problems with multiple solutions’, which is also the item show-
ing the greatest effect (d = 0.28). In this case, when the teacher never outlines problems 
of this type, the yield in mathematics is 478 points. In contrast, if such problems are often 
presented, the score increases to 497 points.

An exception to be noted is the item ‘has students apply what they learned’, in which 
the highest value in mathematics (502) is achieved when the students always or more often 
than not employ what they have learned, while the lowest score (485) is given when they 
never do so.

Despite the fact that this pattern is not completely clear, it is also true that, in certain 
cases, the level of achievement increases as the item frequency does but, at a certain point, 
achievement shrinks. For instance, in the case of the item ‘sets clear goals’, the achievement 
rate increases in ‘most lessons’ and decreases when it becomes ‘Every lesson’; that is, it 
changes at the last situation. The same happens in the cases of ‘checks understanding’, ‘Helps 
learn from mistakes’, ‘asks for explanations’, ‘presents problems with no obvious solutions’, 
‘helps learn from mistakes’, ‘problems with multiple solutions’, ‘useful for schoolwork’. In 
other cases, change happens at the third item category (‘summarises previous lessons’, ‘gives 
feedback’, ‘encourages reflection on problems’, ‘gives problems that require thought’, ‘asks 
to use own procedures’). This is a descriptive interpretation obtained when analysing the 
average results for each item category and that would require a more detailed analysis in 
future studies. A similar trend has been noticed in the meta-analytical review by Castro  
et al. (2015) on parental involvement and academical performance.

Table 6 shows the values of the third and last studied factor, which refers to the relation-
ship between attitudes towards ICT and performance in mathematics.

In this case, except for item 2 (‘makes homework more fun’), all the effects are appreci-
able, and the tendency is positive, so that a more favourable attitude towards technology is 

Table 6. Mathematics achievement of spanish students on the Pisa 2012 and effect size (cohen’s d) 
based on students’ attitudes towards technology.

Technology is Strongly agree Agree Disagree Strongly disagree Cohen’s d
useful for schoolwork 495.894 498.739 489.082 460.673 0.562
Makes homework more fun 491.625 499.097 501.267 485.324 0.236
a source of information 499.030 494.330 469.580 457.084 0.620
troublesome 475.431 486.523 504.054 500.440 0.434
not suitable for schoolwork 470.370 490.717 506.004 499.223 0.543
unreliable 463.033 481.547 506.620 502.479 0.651
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associated with better performance in mathematics. In this case, the Likert scale refers not 
to use frequency but to the degree of agreement or disagreement with the statement. It is 
important to note that the last three items are of negative polarity, so that the greater the 
disagreement, the greater the performance.

Thus, the students who agree or strongly agree that technology is useful for schoolwork, 
makes homework more fun, or is a good source of information or those who strongly 
disagree or disagree that it is troublesome, not suitable for schoolwork, or unreliable have 
mathematics results significantly superior to those of their peers who manifest opposing 
attitudes, with a difference that reaches over 40 points.

To conclude this section, we would like to remark that every analysis has been made from 
a multi-level perspective, that a school-level random variance has been taken into consid-
eration, that is, that every category average has been represented but there is a significant 
variance among students and among schools. However, it was decided that the global results 
of the multi-level analysis would be submitted without going into detail on each group, as it 
would have implied that 900 schools should be represented. In either case, a more detailed 
analysis of level two remnants would allow a characterisation of the variety of schools.

Discussion

The results presented in the previous section are in large part contradictory to the available 
evidence in the literature of educational investigation.

Regarding the attitudes and the contextual variables, such as ESCS and sector, the results 
do coincide with the accumulated evidence that students belonging to families with a higher 
ESCS tend to obtain better academic results. Additionally, if these students attend schools 
where the average ESCS is also high, their score increases again. Finally, if those schools 
belong to the private sector, this leads to another performance improvement. These findings 
have been repeatedly evidenced since the Coleman report. The issue is noted in the reports 
of the OECD itself (2009, 2010, 2013, 2015), and the contextual effects have been studied 
by Willms (2010).

However, once these contextual effects have been controlled for, the negative relation-
ship found between the pedagogic strategies used by the teachers and the mathematics 
score cannot but convey perplexity, since the results relative to student-oriented, formative 
assessment and teacher-directed instruction are contradictory to the previous evidence, 
what consequently leads us to Hattie’s thesis, based on his meta-analytical research (Hattie 
2009, 2012, 2015): the need to deepen in the data-underlying history.

It is important to remark that the research conducted by the OCDE itself points in the 
same direction (see Echazarra et al. 2016) and affirms that students with lower mathematics 
scores are those who are more frequently exposed to student-oriented, teacher-directed 
instruction that includes formative assessments. A possible explanation is that the teachers 
may use these types of strategies more frequently with students who show greater learning 
difficulties (Echazarra et al. 2016, 62).

With regard to the dimension of cognitive activation, or teacher support, the results are 
less clear. At a general level, the effect is positive but has little relevance. However, when the 
items are examined separately, the results show the coexistence of some items with a negative 
relation and others with a positive relation. In the latter, it is possible that an optimum local 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
V

al
en

ci
a]

 a
t 0

5:
54

 1
1 

Ja
nu

ar
y 

20
18

 



RESEARCH PAPERS IN EDUCATION   11

value refers not to the extreme values but to a moderate or relatively frequent employment 
of the didactic strategy under consideration.

Nonetheless, the submitted results raise some problems because of their lack of com-
patibility with the investigation seemingly should show. What does it mean that the items 
most frequently used in the dimension of cognitive activation, teacher-directed instruction 
or the use of feedback, have a detrimental effect on performance? How is it possible that 
‘encourages reflection on problems’, ‘has students apply what they learned’ or ‘gives feedback 
on strengths and weaknesses’, to name a few (see Tables 4 and 5), have a negative effect on 
performance?

This work does not contribute direct answers regarding this paradoxical result, since the 
data do not allow us to answer these questions.

However, these results are connected to problems detected at the teachers’ performance 
assessment by students and its relation with performance measurements (Clayson 2008). 
Although it is widely accepted that there is a positive relation between student views and 
performance (Sullivan and Skanes 1974; Frey, Leonard, and Beatty 1975) the more objective 
the measurement process becomes for both the learning process and the students’ views on 
the teachers’ performance, the more the relation between these two construct diminishes 
(Johnson 2003; Weinberg, Fleisher, and Hashimoto 2007), being particularly relevant the 
way performance is operationalised. Among those relevant studies with performance meas-
urements of an objective nature to a certain extent there are those of McKeachie (1987) and 
Rodin and Rodin (1972). The latter is a turning point on PISA performance measurements 
and also on those procedures related to variables and constructors on teaching practices.

We dare to point to a conjecture that we find plausible. All these variables are informed 
through questionnaires responded to by students. They are complex variables requiring 
a great degree of inference in the answers. Thus, we think the data cannot be obtained in 
this manner.

Hattie (2015) remarks that a common criticism to performance meta-analysis is how 
survey tools are used with students. According to that argument, it is not which correlates 
are significant in performance justification what matters, but which correlates are better, 
consequently implying the need to deepen into the data-underlying history. In accordance 
with that, the PISA contextual questionnaires need to be redesigned if we intend them 
to have utility in finding valid data to analyse the relationships among the measurement 
variables and performance. Future studies must consider the complexity of the measured 
variables as well as the students’ perception and understanding of them.

The same issues do not occur in the case of attitudes towards technology, where we find 
the expected results in the presumably correct direction. The difference could be precisely 
that the degree of inference is minimal, and therefore, the students are able to give answers 
that are more reflective of reality.
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