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Abstract 
One of the essential functions of university teachers lies in the decision-making process regarding the various 
components included in assessment process design, where the quality of assessment tasks is a key aspect. This 
study presents both validation of an instrument for students to evaluate the assessment tasks and the model that 
upholds the relationships between constructs that characterise the assessment tasks. Working from a review of 
the literature, a theoretical model has been devised featuring the characteristics of the assessment tasks and the 
relationships between them. The Analysis of the Assessment and Learning Tasks questionnaire (ATAE) has been 
designed to check them, based on a formative measurement model. Using a cohort design, a total of 1,166 
questionnaires were obtained, completed by students from the Business Administration and Management (BAM) 
and Finance and Accounting (F&A) degree courses. The measurement model and the structural model were 
evaluated by means of the Partial Least Squares Structural Equation Modeling (PLS-SEM) technique using 
SmartPLS_3 software. The results show no collinearity problems plus high levels of absolute and relative 
importance for each questionnaire item. From the students’ perception, it should be highlighted that the 
challenging aspect of an assessment task is related to transfer of learning, and that this is measured by use of 
communication strategies and demonstration of in-depth understanding. 

Keywords: Assessment task; Assessment as learning; Empowerment; PLS-SEM; Partial Least Squares; 
Structural Equation Modeling, PLSpredict 

Resumen 
Una de las funciones esenciales del profesorado universitario se concreta en el proceso de toma de decisiones 
sobre los diferentes componentes que constituyen el diseño de los procesos de evaluación, siendo uno de sus 
elementos clave la calidad de las tareas de evaluación. En este estudio se presenta tanto la validación de un 
instrumento para la valoración por el estudiantado de las tareas de evaluación como el modelo que sustenta las 
relaciones entre los constructos que caracterizan las tareas de evaluación. A partir de una revisión de la literatura 
se ha elaborado un modelo teórico de las características de las tareas de evaluación y las relaciones existentes 
entre ellas. Para su comprobación se ha diseñado, sobre la base de un modelo de medida de carácter formativo, 
el cuestionario Análisis de las Tareas de Evaluación y Aprendizaje (ATAE). Mediante un diseño de cohorte se 
han obtenido un total de 1.166 cuestionarios cumplimentados por estudiantes de los grados de Administración y 
Dirección de Empresas (ADE) y Finanzas y Contabilidad (FYCO). La evaluación del modelo de medida y del 
modelo estructural se ha realizado mediante la técnica Partial Least Squares Structural Equation Modeling (PLS-
SEM) utilizando el software SmartPLS_3. Los resultados muestran la no existencia de problemas de colinealidad 
y unos niveles elevados de importancia absoluta y relativa de cada uno de los ítems del cuestionario. Es de 
destacar, desde la percepción de los estudiantes, que el carácter retador de una tarea de evaluación se relaciona 
con la transferencia del aprendizaje, y cómo el uso de estrategias de comunicación y la demostración de una 
comprensión profunda son elementos mediadores de esta relación. 

Palabras clave: Tarea de evaluación; Evaluación como aprendizaje; Empoderamiento; PLS-SEM; Mínimos 

cuadrados parciales; Modelo de ecuaciones estructurales; PLS predictivo 

 

Received/Recibido 2020 May 15 Approved /Aprobado 2020 June 10 Published/Publicado 2020 June 23 

Revista ELectrónica de Investigación 

y EValuación Educativa 

 

 
ISSN: 1134-4032 

e-Journal of Educational Research, 

Assessment and Evaluation 

http://doi.org/10.7203/relieve.26.1.17403
mailto:marisol.ibarra@uca.es
http://orcid.org/0000-0003-4513-702X
http://orcid.org/0000-0001-9337-1270


Ibarra-Sáiz, M.S., & Rodríguez-Gómez, G. (2020). Evaluating Assessment. Validation with PLS-SEM of ATAE Scale 
for the Analysis of Assessment Tasks. RELIEVE, 26(1), art. M4. http://doi.org/10.7203/relieve.26.1.17403 
 

RELIEVE │2 

Comments are frequently heard from 

students, often rather negative remarks, 

regarding the opportuneness, usefulness, or 

justice of an assessment. However, is this 

really the case when students tackle 

challenging assessment tasks? This initial 

question was used to commence a project that 

focuses on assessment task quality, university 

students’ perception of these tasks and how 

university lecturers could improve their 

design. 

One essential function for a lecturer, from an 

education planning perspective, lies in 

designing assessment processes, often 

requiring decision-making on many aspects 

(Bearman et al., 2014, 2016, 2017). This study 

focuses on just one of them, regarding the 

characteristics required for an assessment task 

to be considered good quality. These aspects 

have been analysed previously by authors such 

as Ashford-Rowe et al. (2014), Gore et al. 

(2009) or Smith & Smith (2014). In short, 

interest is focussed on the nature of the 

assessment tasks.  

There are many studies regarding students’ 

perception of assessment in a global sense 

(Wren et al., 2009);  or focussing on specific 

aspects such as how often different means of 

assessment are used (Pereira et al., 2017). 

However, barely any research exists on 

students’ experience and perception regarding 

the specific nature of the assessment tasks. 

The study presented here, contextualised 

within a more global project, specifically 

proposes to provide an exploratory/predictive 

model and an instrument that helps to analyse 

and improve assessment task design and 

practice in the higher education environment. 

Specifically, this study aims to: 

• Deliver a predictive model for learning 

transfer from the assessment tasks, by 

considering the relationships between the 

challenging nature of these tasks, their 

depth and the communication. 

• Provide an instrument that can help us 

analyse and understand university students’ 

perception of the quality of the assessment 

tasks they perform. 

Firstly, the theoretical foundations will be 

presented, alongside a predictive model that 

will determine the causal relationships 

between a set of variables that characterise the 

assessment tasks and, subsequently, the 

outcomes will be presented, obtained by 

corroborating this model from the perception 

of students from Business Administration and 

Management (BAM) and Finance and 

Accounting (F&A) degrees, eventually 

providing a series of theoretical and practical 

implications to improve the evaluation 

processes. 

Conceptual framework and 

hypothesis development 

Design and specification of assessment tasks 

is approached by Sadler (2016) as one of the 

three reforms required in the context of 

evaluating learning in higher education. For 

this author, assessment and grading of student 

performance imply making a deduction 

working from the student’s products and 

actions and, logically, the quality of this 

deduction is determined by the quality of the 

data (the student’s products and actions) and 

the assessor’s skill. This work essentially falls 

within the second element proposed by Sadler 

(assessor skill) although considering that the 

assessor’s role can be played both by the 

lecturers and by the students. 

From the perspective of lecturers as assessors 

we refer to their skill to design and implement 

assessment tasks and, from the student’s point 

of view, their role in performing these tasks 

and how they assess each one. Therefore, for 

the time being, this will not encompass the 

students’ capacity to assess their own work, 

using self-assessment, or their classmates’ 

work, by means of peer assessment, aspects 

that are essential in the students’ evaluative 

judgement (Ibarra-Sáiz et al., 2020; Tai et al., 

2017) and it will focus on their capability to 

evaluate not the lecturers’ work in general, but 

the quality of a specific product of the 

lecturers’ design activity such as assessment 
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tasks. By and large, lecturers design an 

assessment task and the student completes it, 

attempting to attain the standard determined by 

the lecturers and, once the task is finished, 

he/she feels the relief of having finished it but 

begins to experience uncertainty concerning 

the outcome. At this point, we should ask what 

it meant to the student to tackle this specific 

task, what assessment the actual task is worth, 

what value it holds for the student to have 

completed it, in short, what it represented as a 

learning experience. This thereby takes us to 

the challenge set by Dawson et al. (2013) to no 

longer study assessment practices from an 

abstract perspective but to attempt to 

understand how assessment principles can be 

used to improve learning outcomes and how 

they are perceived and valued by the students.  

Assessment tasks as an essential part of the 

evaluation process 

If we boil evaluation down to activities that 

must be performed or forced work for lecturers 

and students, then we are distorting the real 

meaning of disciplinary learning in higher 

education. We are failing by not recognising 

the relevance of curiosity, the importance of 

asking and answering pertinent and relevant 

questions. Assessment should be the meeting 

point where knowledge, ideas, differences of 

opinion, criticism and comprehension are 

generated and exchanged and this is the 

essential purpose of higher education (Sambell 

et al., 2013). 

This importance given to the role played by 

assessment was highlighted by Biggs & Tang 

(2011) when, from their conception of 

constructive alignment, they proposed that 

their perceptions of the assessment would 

affect students’ implication in the learning 

process; or by Pereira et al. (2017) who, more 

specifically, refer to influence from various 

means of assessment (presentations, reports, 

portfolio, projects, etc.) on how students learn. 

Designing the assessment implies a decision-

making process revolving around a series of 

elements that Bearman et al. (2014) specified 

in a global framework including the 

assessment proposals, assessment context, 

feedback processes, learning outcomes, 

interactions and assessment tasks. We must be 

aware that these elements are not independent 

of each other but rather that they determine 

each other, so that certain assessment 

proposals or contexts will involve the 

prevalence of one type of assessment task or 

another, as highlighted by Ibarra-Sáiz & 

Rodríguez-Gómez (2019, p. 192) “simple, 

memorising or repetitive tasks cannot capture 

the complexity of realities and scenarios that 

require multiple, open solutions.”  

In short, as Sadler (2016, p. 1083) 

demonstrates, we should not confuse low 

quality evidence of the student’s performance 

with evidence of low performance. Along this 

same line, Boud (2020) warn us about the 

importance of assessment tasks, insomuch as a 

poor choice of these tasks will lead to poor 

learning and will distort students’ possible 

performance. A low-quality assessment task 

will provide us with weak information that is 

biased and unfair concerning the student’s 

performance. 

Characterisation of the assessment tasks 

We can essentially say that an assessment 

task is an activity designed to gather 

information on students’ capability to apply 

and use their competences, knowledge, 

abilities and skills to solve complex problems 

and be able to check how far the expected 

learning outcomes have been achieved. 

Traditionally, university student learning has 

been assessed, above all, by the degree of 

comprehension of a specific field of 

knowledge focussed on the subject they are 

taking, thereby focussing on what students 

knew. Progressively, particularly from the 

1990s onwards, the focus has changed and 

emphasis is being put on the value of 

transferable, generic skills or essential 

competences, skills that the student should 

develop irrespective of the specific discipline 

around which they wish to develop their future 

career (Boud, 2014; Strijbos et al., 2015). 

This change in direction has implied 

renewing the means of assessment, changing 
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from classic tests, quizzes or final exams 

focused on reproducing knowledge, to a series 

of new assessment means (portfolio, 

simulations, case studies, etc.) in an attempt to 

integrate and give coherence to the learning 

which we would like to develop by aligning 

teaching and assessment, which has led certain 

authors to talk about a new assessment culture 

(Dochy, 2009). These new means of 

assessment focus on a student’s performance, 

in terms of what he/she is capable of doing and 

producing, using critical thinking and 

creativity to solve complex and current 

problems. 

Assessment task quality is a central axis for 

this new assessment culture, so that, for 

example, Sambell et al. (2013) refer to the 

emphasis on authentic, complex tasks as one of 

the six central principles of the evaluative 

approach called assessment for learning. 

Along this same line, Rodríguez-Gómez and 

Ibarra-Sáiz (2015) consider assessment tasks 

as one of the essential challenges that must be 

tackled from the approach of assessment as 

learning and empowerment 

Assessment task quality must be analysed on 

the basis of three specific dimensions (Gore et 

al., 2009): intellectual rigour, meaning and 

support offered to the student. Intellectual 

rigour refers to focusing assessment tasks on 

producing an in-depth understanding of what is 

important, of the concepts, skills and essential 

ideas. It requires active construction and 

implication in high level thinking from 

students, as well as substantial communication 

regarding what they have learnt. An 

assessment task will be relevant to the extent 

that it helps make the learning more significant 

and important for the students, connecting it 

with the intellectual demands of their work. 

Consequently, assessment tasks require a clear 

connection with prior knowledge and with 

academic and extra-academic knowledge. 

Finally, the assessment task supports the 

student to the extent that it explicitly sets high 

expectations on the student’s work. 

Focussing on the design of assessment tasks 

for students who are starting their university 

course, Thomas et al. (2019) consider that 

these tasks should facilitate learning for 

students, encourage students’ implication in 

the learning and provide feedback for future 

learning, thereby being used not only to 

analyse the degree of completion, with varying 

accuracy, but to understand potential future 

improvement areas. 

After analysing different contributions, 

Dochy (2009) reach the conclusion that new 

means of assessment maintain five core 

characteristics. The main characteristic is that 

a good assessment should require students to 

construct knowledge. It is not enough for 

students to faithfully reproduce the knowledge; 

they must have a good command of the 

structure and existing interrelations and give 

coherence to the knowledge. The second 

characteristic highlights the need to assess the 

ability to apply knowledge to current cases, 

which requires analysing how much the 

students apply the knowledge to problem 

solving in real life and also make appropriate 

decisions. The third characteristic is the 

contextual sensitivity and the multiplicity of 

perspectives. For Dochy (2009), the student 

does not just need to know “what” but also 

“when”, “where” and “why”. To do this, it is 

not advisable to use means of assessment based 

on statements and answers. The student must 

have a good command and understanding of 

the underlying causal mechanisms. The 

student’s participation is highlighted by this 

author as the fourth characteristic of these new 

means of assessment, where the student plays 

an active role in debating and participating in 

the design or drawing up the assessment 

criteria, the assessment instruments or even 

acting as an assessor. Finally, the assessment is 

not something final or separate, but it is built 

into the learning process and it is consistent 

with the teaching methods and the learning 

environment. 

As we have seen, there are many different 

aspects to be considered when designing an 

assessment task. Based on these prior 

contributions and other studies, Table 1 

presents the four characteristics that we have 

considered in this research as essential for an 
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assessment task: represent a challenging 

stimulus, the need to demonstrate in-depth 

comprehension, the use of communication 

strategies and the capability to transfer what 

has been learnt when performing the task. 

 

Table 1. Definition of constructs 

Construct  Definition  References 
Challenge  Tackle open, complex problems that 

require divergent thinking, creativity and 

forging significant relationships and 

connections. 

 Ashford-Rowe et. al., 2014;  Dochy & 

Gijbels, 2006 Gore et al., 2009; Sambell et 

al., 2013  

 

Depth  Demonstrate in-depth understanding by 

using investigation methods and reflective 

and critical thinking 

 

 Dochy, 2009; Entwistle & 

Karagiannopoulou, 2014;  

Herrington & Herrington, 2006;  

O’Donovan, 2016 

Communication  Use oral, written and symbolic 

communication strategies by means of 

presentations, developments or products 

based on well-founded arguments.  

 

 

Gore et al., 2009; Gulikers et. al, 2004; 

Smith & Smith, 2014 

Transfer  Relate the knowledge and the experience to 

other subjects and to the social and 

professional reality 

 Ashwin et al. 2015; Glofcheski, 2017; 

Gulikers et al., 2004, 2006; Ibarra-Sáiz et 

al., 2020; Strijbos et al. 2015 

Investigation model and hypothesis 

The model baseline in this paper proposes 

that the students’ perception of the capability 

to transfer knowledge from the assessment 

tasks that they tackle is determined by the 

task’s depth and the required communication, 

and these two aspects are in turn determined by 

the challenging nature of the assessment task. 

Figure 1 presents this basic model indicating 

the relationships that are determined between 

these different constructs. 

Figure 1. Model to confirm the relationships between elements 

characterising the assessment tasks 

 
 

Working from this theoretical model and 

from the basis of contributions analysed 

previously in this study, the following 

hypotheses are proposed: 

H1. The transfer is expected to be positively 

related to the challenge (H1a), the depth 

(H1b) and the communication (H1c). 

H2. The challenge is expected to be positively 

related to the depth (H2a) and the 

communication (H2b). 

H3. The depth is expected to be directly related to 

the communication. 

H4. The relationship between the challenge and 

the transfer is expected to be mediated by the 

depth (H4a) and the communication (H4b). 
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Methodology 

To carry out this study, a survey methodology 

was followed using a cohort design, since the 

students' perception was collected during four 

successive academic years, starting in the 

2016/17 academic year and ending in the 

2019/20 academic year, so, they were not the 

same subjects each year. On the contrary, 

different subjects answered the survey in each 

academic year. 

A set of four assessment tasks were designed, 

the characteristics of which are described in the 

work of Ibarra-Sáiz et al. (2020). As students 

completed each assessment task they answered 

the Analysis of Assessment and Learning Tasks 

(ATAE) questionnaire expressing their 

assessment and experience in each case. 

Participants 

A total of 1,166 ATAE questionnaires were 

collected, completed by students of the School 

of Economics and Business Sciences, Cadiz 

University (Table 2).  

Table 2. Demographic characteristics  

of the sample 
  Frequency Percentage 

Gender Male 555 47.6 

 Female 611 52.4 
    

Degree F&A 142 12.2 

 BAM 1024 87.8 
    

Cohort 2017 361 31.0 

 2018 369 31.6 

 2019 240 20.6 

 2020 196 16.8 

 

These students were studying the subject 

Project Management, taught in the last year of 

the Business Administration and Management 

(BAM) and Finance and Accounting (F&A) 

degrees. Table 3 shows the distribution of the 

questionnaires completed by these students 

during the four years and for each of the four 

assessment tasks they addressed. 

Table 3. Distribution of questionnaires 

by year and task 
  Year   

Task  2017  2018  2019  2020  Total 

1  93  110  75  64  342 

2  89  50  67  55  261 

3  98  104  51  41  294 

4  81  105  47  36  269 

Total  361  369  240  196  1,166 

 

Instrument 

The constructs and measurement indicators 

of the ATAE questionnaire were developed on 

the basis of a literature review and then 

validated by judges (Figure 2). Different 

methods used for content validation by expert 

judges were reviewed  (Johnson & Morgan, 

2016) and the group consensus method was 

chosen, as it avoids voting systems. The 

definition of the constructs was revised at the 

end of each cycle and the indicators were 

specified during the discussion process. 

Finally, in order to analyse the apparent 

validity, the questionnaire was presented to a 

group of Master's students, and it was possible 

to improve the questionnaire in terms of its 

clarity and ease of understanding. 

Figure 2. Process of designing the ATAE questionnaire (Analysis of Assessment Tasks) 
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The ATAE questionnaire (Annex I) is 

structured in four dimensions (Table 4) and 

consists of 16 items in Likert-type scale format 

(0-10) distributed in each of the dimensions, 

and four open questions. Although the debate 

on the number of options and whether there 

should be an intermediate option is not closed 

(Horst & Pyburn, 2018), in this case, we have 

followed the recommendations of the OECD 

(2013) to maintain a numerical scale from 0 to 

10. The questionnaire took about 10 minutes to 

complete. 

 

Table 4. Structure of the ATAE questionnaire 
Dimensions  # Items 

Depth  4 

Communication  4 

Challenge  3 

Transfer  5 

 

Data analysis 

The PLS-SEM method (Hair et al., 2017) and 

PLSpredict (Shmueli et al., 2016) were used to 

estimate the model. The software SmartPLS 3 

was used for carrying out calculations (Ringle 

et. al., 2015). PLS-SEM is a multivariate 

analysis approach used to estimate models 

with latent variables. It is a recommended 

technique when, as in this study, the aim is the 

prediction of an objective construct or it is 

intended to identify relevant constructs, the 

research model is complex according to the 

type of relations that are hypothesized (direct 

and mediation), the constructs that are part of 

the structural model have been designed 

following a formative measurement model, the 

structural model is complex and the data do not 

follow a normality distribution  (Roldán & 

Sánchez-Franco, 2012; Hair et al., 2016; 

Jiménez-Cortés, 2019). 

To test the adequacy of the measurement 

model, the Confirmatory Tetrad Analysis 

(CTA-PLS) has been used. Using this 

technique, the null hypothesis that the 

indicators in a model are reflective can be 

tested (Garson, 2016), so that the reflective or 

formative nature of the latent variables can be 

confirmed (Hair et al., 2018). 

The evaluation of the model has been carried 

out according to its formative nature, for which 

a multicollinearity analysis and a weighting 

analysis have been performed. Subsequently, 

the predictive capacity of the model and the 

relationships among the constructs have been 

analysed. The following analyses have been 

carried out: a) collinearity assessment (VIF); 

b) structural model Path coefficients; c) 

determination coefficient (R2); d) effect size 

(f2); e) predictive relevance (Q2), f) effect size 

(q2) and g) predictive power analysis using 

PLSpredict (Shmueli et al., 2016, 2019). 

Results 

Evaluation of the measurement model 

When analysing reflective indicators it is 

usual to analyse internal consistency 

(Cronbach's alpha), convergent validity or 

discriminant validity (Muñoz-Cantero et al., 

2019), but when formative indicators are used, 

the evaluation of the measurement model is 

based on the analysis of collinearity, relative 

importance (external weights) and absolute 

importance (external loads) (Hair et al., 2019). 

In our case (Table 5), with co-linearity values 

(VIF) between 1.18 and 2.11 we can conclude 

that, taking as reference value 5, collinearity 

does not reach critical levels in any of the 

training constructs and, therefore, there is no 

difficulty in estimating the model. An indicator 

(COM_3) was found whose weight was not 

statistically significant but instead had a load 

close to 0.5, so according to the decision rules 

expressed by  Hair et al. (2016) and the content 

of the indicator itself, it was decided to 

maintain all the formative indicators. 

In addition, following the orientations of  

Hair et al. (2019) to check the robustness of the 

measurement model, a Confirmatory Tetrad 

Analysis (CTA-PLS) was performed, which 

has allowed to empirically check the formative 

character of the RET and TRA constructs, as 

tetrads significantly different from zero were 

found. 
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Table 5. Weights, loads and VIF values of the formative constructs 

Constructs Indicators  Weights  Loads  VIF 

CHALLENGE 

(RET) 
RET_1  0.373  0.832  1.700 

RET_2  0.450  0.842  1.590 

RET_3  0.090  0.598  1.447 

RET_4  0.343  0.749  1.518 

DEPTH 

(PRO) 
PRO_1  0.269  0.738  1.485 

PRO_2  0.350  0.834  1.793 

PRO_3  0.311  0.814  1.770 

PRO_4  0.323  0.795  1.607 

COMMUNICATION 

(COM) 
COM_1  0.416  0.793  1.436 

COM_2  0.669  0.909  1.335 

COM_3  0.133  0.477  1.183 

TRANSFER 

(TRA) 
TRA_1  0.312  0.827  2.013 

TRA_2  0.303  0.834  2.110 

TRA_3  0.129  0.666  1.712 

TRA_4  0.239  0.712  1.667 

TRA_5  0.320  0.728  1.363 

 

Evaluation of the structural model 

To proceed with the evaluation of the 

structural model, the following analyses were 

carried out: a) collinearity; b) significance and 

relevance of structural relationships; c) 

predictive power and relevance; d) effect size; 

and e) predictive power. 

 With regard to collinearity problems, in 

the results presented in Table 6 we can see that 

all VIF values are clearly below the limit of 5, 

so we can conclude that there are no 

collinearity problems. 

Table 6. VIF values of the structural model 

 COM PRO RET TRA 

COM    2.610 

PRO 2.469   2.900 

RET 2.469 1.000  2.947 

TRA     

 

The predictive value of the model has been 

analysed through the determination coefficient 

(R2). Thus, Figure 3 shows how almost 70% of 

the variance (R2) of the transfer construct 

(TRA) is explained by the three other 

constructs. According to the criteria 

established by Chin (1998) and Hair et al. 

(2017) we can consider it substantial. The 

strongest effect on transfer (TRA) is exerted by 

the depth construct (PRO, 0.435), followed by 

the challenge construct (RET, 0.325) and 

communication (COM, 0.146). Likewise, it is 

evident that the R2 values for the PRO (0.595) 

and COM (0.617) constructs reach levels that 

can be considered as moderate (R2>0.50). The 

model has an SRMR of 0.03, which indicates 

an adequate level of adjustment taking as a 

reference the usual criterion of placing it below 

0.08. 
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Figure 3. Results of the structural model 

 
 

To establish the statistical significance of the 

path coefficients, according to Hair et al. 

(2017) a bootstrapping with 5,000 subsamples 

was performed in order to generate the t-

statistics and confidence intervals (Table 7). 

We observe large effect sizes in the case of the 

RET->PRO relationship, being medium in the 

PRO->TRA, RET->COM and PRO->COM 

relationships and small in the RET->TRA and 

COM->TRA case.

 

Table 7. Structural model results using t-values and percentiles with 95% confidence interval  

(n=5,000 subsamples). 

Relationships 
Path coefficients  Effect size Hypo-

thesis Path(*)  95% CI  t  p  f2(+)  95% CI  t  p 

RET -> TRA 0.325  [0.252, 0.390]  9.006  0.000  0.119  [0.071, 0.180]  4.347  0.000 H1a 

PRO -> TRA 0.435  [0.365, 0.515]  11.660  0.000  0.217  [0.142, 0.312]  4.949  0.000 H1b 

COM -> TRA 0.146  [0.077, 0.217]  4.092  0.000  0.027  [0.008, 0.061]  1.977  0.048 H1c 

RET -> PRO 0.771  [0.734, 0.808]  41.047  0.000  1.469  [1.179, 1.862]  8.311  0.000 H2a 

RET -> COM 0.428  [0.703, 0.779]  37.986  0.000  0.194  [0.130, 0.270]  5.414  0.000 H2b 

PRO -> COM 0.407  [0.338, 0.475]  11.763  0.000  0.175  [0.117, 0.247]  5.308  0.000 H3 

Notes: (*) 0.75 substantial/0.50 moderate/0.25 weak / (+) 0.35 large/0.15 medium /0.02 small 

 

To check the predictive relevance of the 

model, the Q2 values have been calculated by 

means of the blindfolding procedure (Table 8). 

We can observe that all values for endogenous 

constructs are above zero. More specifically, 

the highest value is presented by TRA (0.396), 

followed by PRO (0.373) and COM (0.341). 

These results support the relevance of the 

predictive model based on endogenous latent 

variables. 

Table 8. Cross-validated construct  

redundancy (Q2 values) 

 

 
SSO  SSE  

Q² (=1-

SSE/SSO) 

COM  3498.000  2306.506  0.341 

PRO  4664.000  2922.958  0.373 

RET  4664.000  4664.000    

TRA  5830.000  3518.702  0.396 
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The effect sizes (q2) allow an evaluation of 

how an exogenous construct contributes to an 

endogenous latent construct. In our case we 

found that small values are achieved in the 

effect size (Table 9). 

Table 9. Effect sizes (q2) 
 COM  PRO  TRA 

COM   -0.001  0.002 

PRO 0.051     0.069 

RET 0.066     0.034 

TRA -0,001  0.000    
Notes: * 0.02 small/0.15 medium/0.35 large 

 

Finally, to test the predictive power of the 

model, the PLSpredict procedure (Sharma et 

al., 2018) was used, obtaining the results 

presented in Table 10. It is evident that, in all 

cases, the Q2predict values are above zero and in 

half of the indicators higher RMSE values are 

obtained using PLS versus LM, which 

indicates that the model has an medium 

predictive power (Shmueli et al., 2019; Hair et 

al., 2019).

 

Table 10. Summary of prediction of manifest variables (indicators) 

  PLS  LM  PLS-LM 

 (RMSE) Indicators  RMSE  Q²_predict  RMSE  Q²_predict  

COM_1  1.275  0.375  1.274  0.376  0.001 

COM_2  1.061  0.434  1.057  0.438  0.004 

COM_3  1.993  0.109  2.000  0.103  -0.007 

PRO_4  1.289  0.369  1.287  0.370  0.002 

PRO_1  1.361  0.355  1.363  0.353  -0.002 

PRO_2  1.176  0.409  1.177  0.407  -0.001 

PRO_3  1.242  0.365  1.243  0.363  -0,002 

TRA_1  1.135  0.392  1.137  0.388  -0.002 

TRA_2  1.152  0.426  1.155  0.423  -0.003 

TRA_3  1.582  0.252  1.567  0.267  0.015 

TRA_4  1.496  0.314  1.494  0.317  0.002 

TRA_5  1.329  0.295  1.320  0.303  0.009 

 

Mediation analysis 

In analysing the mediation, following the 

guidelines proposed by Zhao et al. (2010) and 

Nitzl et al. (2016) a two-step process has been 

used. The first step is to determine the 

significance of the indirect effects by means of 

a bootstrapping procedure and secondly to 

establish the type of mediation following the 

decision tree proposed by Zhao et al. (2010) 

and updated by  Hair et al. (2017). 

a) Depth and communication as 

mediating variables 

In the case of the model we have presented 

(Fig. 3), depth and communication operate as 

mediating variables between the challenging 

nature of assessment tasks and the transfer of 

learning, so we can say that this is a model of 

multiple mediation. Table 11 shows the results 

obtained when checking the effect of this 

mediation. Thus, we can see that the challenge 

has a significant (t=9.006, p<0.05) direct 

effect (0.325) and that the total indirect effect 

of the challenge-transfer relationships (0.444) 

is also significant (t=15.272, p<0.05) and, in 

both cases, the confidence interval does not 

include zero. We observe how depth (0.336) 

presents a significant specific indirect effect 

(t=11.378, p<.05) and, although to a lesser 

extent, the effect of communication (0.063) is 

also significant (t=3,914, p<.05), as is the 

multiple indirect effect of depth and 

communication (0.046). 

To analyse the magnitude of mediation, the 

explained variance index (VAF) has been 

calculated according to the orientations of 
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Cepeda-Carrión et al. (2017). The conclusion 

is that the greatest power of mediation (75.6%) 

is exercised by depth, followed by 

communication (14.1%) and the interaction 

between depth and communication (10.3%). 

Since it is always the product of the direct 

effect and the specific indirect positive one, we 

can conclude that it is a complementary 

mediation and thus, as pointed out by Zhao et 

al. (2010), these mediating variables are 

consistent with the hypothesized theoretical 

model, although there may be other mediators 

not contemplated that could complete this 

mode.

 

Table 11. Summary of the checking of the mediation effect of RET on TRA 

Total effect  Effect  95% CI  t  p 
 Type of 

mediation 

RET -> TRA  0.769  [0.733, 0.805]  42.047  0.000   

Direct effect           

RET -> TRA   0.325   [252, 0.390]   9.006   0.000   

Total indirect effect  
         

RET -> TRA   0.444   [0.389, 0.503]   15.272   0.000   

Specific indirect effects  
         

RET -> PRO -> COM -> TRA  0.046  [0.023, 0.072]  3.662  0,000  Complementary 

RET -> PRO -> TRA   0.336   [0.277, 0.393]   11.378   0.000  Complementary 

RET -> COM -> TRA  0.063   [0.033, 0.095]   3.914   0.000  Complementary 

 

Discussion 

Initially, this study aims to provide a 

predictive model for learning transfer, based 

on the variables that characterise the nature of 

the assessment tasks and, secondly, offer a 

useful instrument to analyse and understand 

university students’ perception of the quality 

of the assessment tasks that they face in their 

learning process. These results suggest 

implications both from a theoretical and a 

practical perspective to understand design and 

implementation of assessment tasks in 

university classrooms, whilst making it 

possible to discern future lines of research. 

Theoretical implications 

As we have mentioned, the main aim was to 

provide a predictive model regarding the parts 

of the nature of assessment tasks, 

contextualising this study within research on 

characterisation and nature of assessment 

tasks. 

One of this study’s main contributions 

revolves around confirmation of a model that 

integrates the relationship between a set of 

variables which characterise assessment task 

quality. The results that have been updated can, 

to a large extent, predict the relationships 

determined between the outstanding variables 

and demonstrate, firstly, that the challenging 

aspect of the assessment tasks is directly 

related to the transfer of knowledge, the depth 

and the communication and, on the other hand, 

the mediation role played by depth and 

communication. 

The hypothesis has been corroborated which 

affirms the direct relationship of the transfer 

with the challenging nature of the assessment 

task (H1a), and with the depth (H1b) and the 

communication (H1c). In addition, the 

hypothesis has been corroborated that relates 

the challenging nature of the tasks with the 

depth (H2a) and the communication (H2b) and 

that relates the relationship between depth and 

communication (H3). Finally, the hypothesis 

has been corroborated that determines the 

mediation of the depth (H4a) and the 

communication (H4b) in the relationship 

between the challenging nature of the tasks and 

the learning transfer. 
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The challenging nature of the assessment 

tasks, the need to use high level thinking to 

solve them by means of demonstrating in-

depth comprehension or using communication 

are all characteristics that determine the quality 

of the assessment tasks and their capacity to 

transfer the learning to other contexts or 

situations (Ashford-Rowe et al., 2014; Sambell 

et al., 2013; Smith & Smith, 2014). This study 

demonstrates the relevant role of the 

challenging nature of assessment tasks and the 

need to get students to tackle complex 

problems and motivate them to solve these 

problems and how this affects the learning 

transfer when solving these tasks. 

Practical implications 

A second objective driving this study was to 

provide an instrument to analyse and 

understand university students’ perception of 

assessment task quality. The measurement 

model estimation supports the validity of the 

ATAE questionnaire used to operationalize the 

latent variables, as the items are relevant and 

load on the correct construct. Consequently, 

we have an instrument that is easy to apply 

after finishing an assessment task through 

which it is possible to quickly gather the 

students’ assessment of this and, in turn, it is 

used for critical reflection by the students 

themselves regarding the usefulness of the 

actual assessment task. 

Limitations and prospective 

From a methodological perspective, this 

research is affected by a series of limitations 

that, in turn, become chances to make 

improvements and explore new lines of 

research. Firstly, this research has taken place 

in the context of Economic and Business 

Sciences degree studies, more specifically with 

final year students. In addition, the assessment 

tasks that these students had to tackle were 

designed from an evaluative approach based 

on assessment as learning and empowerment 

(Rodríguez-Gómez & Ibarra-Sáiz, 2015), all 

reasons that lead to weakening the chances of 

generalising any findings. Therefore, one 

future line of research revolves around 

carrying out other studies that, on the one hand, 

allow extrapolation to other different contexts 

both in the field of social sciences and in other 

areas of knowledge and, on the other hand, 

compare evaluations made concerning 

assessment tasks designed by lecturers from 

different evaluative approaches, which would 

make it possible to corroborate the assessments 

made by the students among very different 

types of assessment tasks. 

Secondly, the measurement instrument 

hereby presented is based on the students’ 

assessment from a completely subjective 

perspective, so it could be improved by using 

instruments that facilitate alternative indicators 

(Panadero et al., 2018), or by incorporating 

sources of information other than the actual 

student, combining measuring and 

intervention (Panadero et al., 2016). 

Conclusion 

In this research we have presented outcomes 

that demonstrate how the challenging nature of 

the assessment tasks, or their requirement to 

implement high level knowledge using 

communication strategies are characteristics 

that encourage learning transfer in assessment 

processes. An instrument has been provided 

that can be adapted or replicated in other 

contexts and new lines of work have been 

proposed that will improve comprehension of 

the nature of assessment tasks. 

This study asserts the importance of the 

university lecturer’s role as a designer of 

learning experiences and, specifically, as the 

designer of high-quality assessment tasks that 

require putting all the student’s potential into 

play. Nevertheless, this is not an easy role, as 

demonstrated by research from Bearman et al. 

(2016, 2017), and requires thinking about the 

rationality and justification of the assessment, 

the activities that are going to be used to be 

reviewed or scored, the criteria that are going 

to be used to assess whether the chosen 

learning outcomes have been achieved, what 

the actual student can bring to the assessment 

process or the possible time frame for the 

different assessment tasks over the academic 
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year. It is a decision-making process for the 

lecturers that, to a large extent, is made more 

difficult due to contextual limitations that 

require the lecturers under evaluation to take 

more, specific training and for university 

policies to be developed that encourage new 

assessment means. 

Designing challenging assessment tasks that 

require the use of in-depth knowledge of the 

subject matter, command of communication 

strategies and, consequently, that the learning 

that takes place when solving the task can be 

transferred to other contexts, requires lecturers 

to have a good command of new means of 

assessment and their contextualised use. Such 

means of assessment would no longer have to 

be evaluated using former reliability and 

validity criteria, but new alternative criteria 

(Dochy, 2009) such as transparency, justice, 

direct (not inferred) appreciation or its 

authenticity and cognitive complexity that, 

obviously, require lecturers and students to 

embrace a new vision and perspective 

regarding the assessment processes.  
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Appendix I: Dimensional structure of the ATAE 

(Analysis of Assessment and Learning Tasks) questionnaire 

 

Weigh up the assessment task and score on a scale from 0 (nothing) to 10 (total), to what degree or 

extent you have implemented or developed the aspects below. 

 

Dimension LABEL ITEM No. Items 

DEPTH (PRO) 

PRO_1 I1 Use investigation and research methods 

PRO_2 I6 Demonstrate in-depth comprehension of fundamental concepts and ideas. 

PRO_3 I11 Identify, articulate and relate the subject’s fundamental concepts and subjects. 

PRO_4 I12 Develop reflexive and critical thinking 

        

COMMUNICATION 

(COM) 

COM_1 I2 Make use of oral or written communication strategies 

COM_2 I8 Provide reasoned and well-founded arguments 

COM_3 I16 Present products to internal or external audiences 

        

CHALLENGING 

(RET) 

RET_1 I3 Establish significant relationships and connections 

RET_2 I4 Coordinate the process and the action to respond to what is required in the task 

RET_3 I5 
Assume risks by choosing solutions that imply creativity, greater difficulty or 

uncertainty 

RET_4 I7 Seek alternative solutions or perspectives 

        

TRANSFER  

(TRA) 

TRA_1 I9 
Integrate and relate the prior knowledge, skills and experiences to other new ones, 

establishing significant and relative connections. 

TRA_2 I10 Relate prior knowledge, skills and experiences to other new ones. 

TRA_3 I13 Relate knowledge and experiences to other matters. 

TRA_4 I14 Relate knowledge and experiences to social reality. 

TRA_5 I15 
Make specific products (projects, trials, presentations, debates, performances, 

etc.) 

        

OPEN  

QUESTIONS 

  

  

  

  

P1 
Do you consider this assessment task to have been challenging? Why? Explain 

your answer with reasoning 

P2 
Do you consider this assessment task to have required intellectual rigour? Why? 

Explain your answer with reasoning 

P3 
Do you consider that this assessment task is related to the professional field? 

Why? Explain your answer with reasoning 

P4 
Overall, what did this task require from you, what skills do you think you have 

implemented? How do you consider your performance in this task? 
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