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Abstract. It is well known that academic success of undergraduate students de-
pends on a variety of factors; several of them are external to their higher educa-
tion institution. However, it is crucial to reflect on the impact of the factors con-
trolled by the higher education institution (e.g., faculty or college) that can influ-
ence their success and achievement, including the assessment methods. To this
end, this study analyzes the extent to which the assessment methods have a sub-
stantial impact on approval rates of students. In doing so, 797 averages of course
grades from a Portuguese higher education institution were collected in different
academic years between 2013/2014 and 2017/2018. The significance effect of
the course field, laboratories, projects, mini-tests, group work, individual work,
frequencies, exercises, and presentations on the final averages of the courses was
evaluated based on the modeling of structural equations. The results showed that
the use of laboratories, presentations, individual and group-based works/tasks are
the most explanatory elements (25%) for positive averages. The remainder is jus-
tified by other factors associated with students, such as socio-economic, previous
education, and motivational factors that explain academic success. In future
work, the proposed model, with different teaching strategies, could be studied
and evaluated within different educational contexts.

Keywords: Assessment Methods, Higher Education, Structural Equations, Aca-
demic Success.

1 Introduction

Assessment is a process of checking objectives, in which what students produce at the
school/college level, is compared to a model [1]. Trotter [2] states that assessment or
evaluation is a generic term used for a set of processes that measure the students' learn-
ing outcomes. This process contributes to the effectiveness of teaching since it consists
of the observation and interpretation of its results. It is in the teaching-learning process



that the assessment arises, functioning as a mechanism that verifies whether the in-
tended objectives were effectively achieved [1].

Assessment methods are considered an essential component of any course materials
and curriculum provided to concerned students enrolled on academic programs within
different higher education institutions all over the world. Such assessments provide a
better understanding and solid evidence on the effectiveness of the teaching and learn-
ing process [3] and help in assessing and improving the academic performance and
achievement of the concerned internal stakeholders, including the students, instructors,
and the higher education institution itself. However, many flaws in the process still
require further investigation in both theory and practice. In addition, although there are
several prior studies that have been conducted to assess the major factors impacting the
academic performance, achievement, and success of students (e.g., [4,5,6,7,8,9]),
within higher education institutions in various nations around the world. However, it
could be noted that there are few studies have been carried out concerning the good
assessment practices in higher education, the relationship between summative and
formative assessment, self-assessment and peer assessment, and the role of technology
in assessment [10], especially within the context of higher education institutions in Por-
tugal. This represents clear arguments and evidence on the existing gaps and indicates
that there are several points and issues related to assessment methods in terms of effec-
tiveness and outcomes that still require great attention by scholars mainly in the current
global context.

To address the aforementioned gaps, the current paper seeks to analyze the extent to
which the assessment methods could impact approval rates of undergraduate students
in higher education institutions in Portugal. To be more specific, this study examines
how the assessment methods, namely the course field, laboratories, projects, mini-tests,
group work, individual work, frequencies, exercises, and presentations work, could af-
fect the academic success of students in a higher education institution in Portugal. By
doing so, the present study provides several theoretical and practical implications that
could be beneficial for higher education institutions and their associated internal stake-
holder. More specifically, this paper contributes to the existing body of knowledge con-
cerning the educational process in higher education institutions by concentrating on the
connections between certain assessment methods and students’ final grades. It also pro-
vides practical guidelines and managerial implications for the concerned bodies in
higher education regarding the impact of elements and methods of assessment on stu-
dents’ success in higher education.

2 Assessment Methods in Higher Education Institutions

It is evident that one of the top priorities for educators or higher education is students’
performance-related quality, which leads to making a difference between institutions at
local, regional, national, and global levels. Academic success and/or achievement is
regarded as a metric reflecting the quality and efficiency of the educational manage-
ment process and its associated activities [4]. As a result, it is crucial to identify the
most crucial factors impacting students’ academic performances. In this vein, there are



several factors that have significant influences on the academic performance of stu-
dents, such as status and school background, admission points, and socio-economic
factors [11]. Moreover, assessment methods are also considered a substantial predictor
of students’ academic success [2].

In their study, Pereira and Flores [12] highlighted that the most assessment methods
used by teachers, according to the students' opinion, are: oral presentations in group
classes, written tests or exams, reports made in a group, the resolution of practical group
work, the project work carried out in the team and the individual reports. To do so, the
authors carried out a study with 254 respondents, of which 165 were integrated master
students and 89 were undergraduate students. It should be noted that all students at-
tended the 3rd year of a Portuguese university. In the same study, the authors indicated
that many students believe that the assessment would be fairer if at least two different
assessment methods were used.

Acceding to several prior studies (e.g., [13,14]), the student work assessment is di-

vided into two main aspects or categories: formative assessment and summative assess-
ment.
Formative assessment mainly focuses on activities and aims to facilitate learning [15].
In short, students must respond to what is asked without assigning a rating because of
their response, to reduce the high levels of stress and anxiety [1], usually detected in
summative assessment situations. Fernandes, Rodrigues, and Nunes [14] refer to a lit-
erature review article by Black and Wiliam, on formative assessment practices where
they show that: a) the systematic practice of formative assessment improves students'
learning; b) the students who benefit most from the formative assessment are those who
have the greatest difficulties; and c) the students who attend classes in which the form-
ative assessment predominates, obtain better results in external assessment exams than
those who attend classes in which the assessment model predominant is of a summative
nature.

The summative assessment has the function of verifying and quantifying what the
students have retained. It is therefore a terminal and retrospective assessment. It is ap-
plied at the end of the learning process. Besides, it places students at different levels
according to the result obtained and is therefore grading [16]. It is in this context that
this investigation is centred.

In the last few years, some research has been focused on students' and teachers' per-
ceptions about distinct models of assessment and their impact on grades. For example,
the study of Seggers and Dochy [16] analyzed students' perceptions of two types of
assessment in a problem-based learning environment: a written exam and collaborative
work. The authors report in their results that both types are highly correlated with the
final assessment of the course. However, the exam grades were lower than expected by
supervisors. Although the students had two weeks completely free to work on the exam,
they only used half the expected time, even though, according to Seggers and Dochy
[16], they had been supported and motivated to do it, but there were no significant
changes. Interestingly, the students' perception was that the results did not match.
Meijer, Hoekstra, Brouwer and Strijbos [17] analyzed several models of collaborative
learning assessment, namely: group assessment, individual assessment and group as-
sessment combined with intra-group peer assessment. The authors emphasize the need
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for large-scale studies that can analyze and validate the most efficient assessment tools
for collaborative work. Day, van Blankensteina, Westenbergb and Admiraal [18] also
analyzed the perceptions of students and teachers but they focused on the middle as-
sessment. The authors found that both teachers and students have a positive opinion on
the middle assessment. However, although teachers refer to the potential of intermedi-
ate assessment as an opportunity to evaluate different knowledge, students prefer that
the intermediate assessment measures the same knowledge as the final exam.

2.1  Data Collection

At this stage, it was necessary to proceed to the collection, filtering, and processing
of the data. The collection of data related to the averages of the courses between the
academic years 2013/2014 and 2017/2018 was obtained through the tool developed in
the work described by Miguel, Ramos, Martins and Costa [19] that contained the infor-
mation regarding the averages of each course in the institution where the investigation
took place, among other options. Fig. 1 shows the layout of the tool by Miguel et al.
[19] that allowed the selection of the respective information.
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Fig. 1. Layout of Miguel et al.’s [19] tool.
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Then we began the process of manual collection of information on the assessment
methods present in all annual course plans. Next, the data were interconnected, joining
the evaluation methods present in the course plans and the respective average classifi-
cations of all years available in the sample. The variables considered for this study were
as follows: Course Name, Academic year, Average Grade, Assessment instruments
(Project, mini-tests, single test throughout the semester, two or more tests throughout



the semester, group work, individual work, frequency, exercises, participation, labs,
and presentations).

The data were processed using the SPSS Statistics software (v.26) where it was pos-
sible to verify if the data were well treated, that is, if they had no wrong values or
missing values (Table 1).

Table 1. Missing values.

Variables Valid Missing
Course

Academic year

Project

Mini-test

Individual work

Frequency

Exercises 792 0
2 test

Group work

Lab

Participation

Presentation

Single test

2.2 Statistical Analysis

The study was based on the procedures of Mardco [20] for the modeling of structural
equations. The following variables were considered:

+ Lab — Weight of laboratories

» Proj — Weight of project

* MT — Weight of mini-tests

+ 1T — Weight of one single test

+ 2T — Weight of 2 or more tests

+ GW — Weight of Group Work

+ Pres— Weight of oral presentation

* F —Weight of frequency

+ W — Weight of individual work

+ Part — Weight of participation in classes

+ Ex— Weight of exercises

The significance of the effect of the variables described above on the average grades
was assessed using multiple linear regression with the estimation of the parameters by
the maximum likelihood method implemented in the AMOS software (v. 25, SPSS, An
IBM Company, Chicago, IL). The existence of outliers was assessed by the Mahalano-
bis square distance (D2) and the normality of the variables was assessed by the



univariate and multivariate coefficients of asymmetry (Sk) and kurtosis (Ks). No vari-
able showed Sk and Ku values indicating severe violations of the Normal distribution
(see Appendix 1).

Multicollinearity was assessed using the VIF statistic as described by Mardco [20].
The existence of strong multicollinearity between the variables recommends the re-
moval of two of these three variables 1T (VIF = 24.8), GW (VIF = 22.5), and F (VIF =
17) (see Table 2).

Table 2. Multicollinearity check.

B Std. Beta t p- tole- VIF
error value rance
(Cons- 11,065 1,260 8,785 0,000
tant)
Proj 0,046 0,013 0,344 3,511 0,000 0,095 10,476
MT 0,021 0,013 0,138 1,598 0,110 0,124 8,088
1T 0,011 0,013 0,133 0,886 0,376 0,040 24,756
2T 0,034 0,017 0,092 2,032 0,043 0,446 2,245
GW 0,043 0,013 0,484 3,369 0,001 0,044 22,506
w 0,034 0,013 0,233 2,578 0,010 0,112 8,933
F 0,010 0,013 0,096 0,766 0,444 0,059 16,967
EX 0,020 0,014 0,101 1,453 0,147 0,189 5,301
Part 0,032 0,015 0,124 2,160 0,031 0,280 3,576
Lab -0,020 0,014 -0,107 -1,444 0,149 0,168 5,965
Pres 0,050 0,014 0,224 3,499 0,000 0,223 4,483
3 Results

The final model for positive grades was evaluated only with the predictors Lab, Proj,
GW, Pres, and IW as it was the only combination whose estimates were statistically
significant (Table 3). Effects with p <0.05 were considered statistically significant. The
model adjusted to positive averages according to the use of laboratories, projects, group
and individual works, and presentations explain 25% of the variability of the averages
observed in the 792 observations analyzed. All trajectories analyzed between the vari-
ables are statistically significant (Table 3).

Table 3. Missing values.

Variables Estimate Std. Er. C.R. p
Avg<Lab -,020 ,006 -3,535 Fx




Avg<Proj ,030
Avg<Group Work ,027
Avg<Presentation ,035

Avg<Individual Work ,019

,004
,003
,006
,004

8,013
10,525
5,874
4,853

*k*k

**k%

*k%

**%

Fig. 2 presents the model with standardized estimates of the model's regression co-
efficients and the explained average variability. It is also observed that the use of labor-
atories as an evaluation element is the only variable that has a negative effect on the
average value. Group work and the project are the most significant elements in explain-

ing the positive grades.

Fig. 2. Model for positive grades.

To check if the model results would be related in any way to the scientific area of
the course, we started by grouping the sample courses by scientific area (Social Sci-
ences, Mathematics, and Technology). The data indicated that about 57.8% of the rec-
ords belong to the group of social sciences with 458 averages. Mathematics has 92
records and Technologies has 242.

As for the sample distribution (Table 4), it was found that only the data in the Math-

ematics group follow the normal distribution (p> 0.05).

Table 4. Shapiro-Wilk test.

Scientific Area Statistics df p-value
Social Sciences 0,993 458 0,028
Mathematics 0,984 92 0,335
Technologies 0,977 242 0,001




Fig. 3 shows the graph of averages by the scientific area. The Social Sciences group
has the highest average and the Mathematics group has the lowest average. To assess
the existence of a relationship between the scientific area and the average, the Kruskal-
Wallis test was applied. The results (p <0.05) confirm that there is no significant rela-
tionship between the scientific area and the course average (Table 5).

13 250000000

13 R0

Mean

12 SpROC0D

Social Sciences Mathematics Technologies

Fig. 3. Average by scientific area (n = 792).

Table 5 Kruskall-wallis test.

Average
Kruskal-Wallis H 22,902
df 2
Asymp. Sig. 0,000

4 Conclusions

This study aimed to analyze the relationship between assessment methods and instru-
ments and the final classification of courses. It was possible to conclude that there is no
strong relationship but that there is an associated explanatory percentage that differs in
the cases in which positive averages are analyzed.

After developing the analysis from SEM, it was possible to find models that have an
explanation variation of the average of 25% for mean values equal to or greater than 10
on a scale of 0 to 20. This means that this model does not explain much of school
success, but it affects a percentage, and therefore, other external factors can explain the
remaining 75%. We also found that there are no significant differences in the averages
between scientific areas and therefore it is not one of the factors that affect the results.



According to Afonso [21], factors such as parents' education, household income,
socio-professional category of household class, gender, self-regulation, self-efficacy of
learning, motivation for study, relationship with colleagues, and the relationship with
teachers are also explanatory factors for school success. Afonso [21] concludes that the
socio-psychological model with the factors: classification of the relationship with
teachers, motivation for study, female gender, and household income are the important
parent factors for academic success, concluding that these variables have an explained
variation of 52%. Completing the two studies together, that is, the correct assessment
method in line with all socio-psychological factors can explain academic success by
77%. Also, Gil, Martins, Moro and Costa [22] analyzed the academic success of 1st-
year students with a 10-year assessment dataset (n = 9652) and concluded that there are
68 predictors of successful academic that is not related to the assessment instruments,
including socio-demographic characteristics, social origin, previous academic path,
special statutes and educational path.

In Portugal, students have at least two phases to complete a course in the same se-
mester. When they complete the first phase, they do not have to make assessments in
the second phase, usually an exam. As a limitation during the development of this dis-
sertation, it was observed that one of the problems detected when data collection started
was the impossibility of knowing whether the grids present in the tool by Miguel et al.
[19] belonged to one of these phases or the set of both. For this reason, we started from
the assumption that all grids were the first phase and it was from this assumption that
the averages of each UC were calculated.

The current research provides various implications for both academics and practi-
tioners. To begin with, this paper adds to the extant literature regarding the educational
process in higher education institutions by underlining the role of assessment methods
in determining the academic success of students. This also produces a better under-
standing on the extent to which the assessment methods (i.e., laboratories; project;
group work; oral presentation, and individual work) could impact students’ academic
success in a Portuguese higher education institution. This paper also adds to the limited
studies conducted within the higher education context in Portugal (e.g., [23,24,25]).
Another prominent contribution of the present paper is related to theory, as it develops
a theoretical model which helps allow identifying the multiple dependency relation-
ships between the studied variables. Furthermore, this paper provides valuable practical
implications and solid practical guidelines for the concerned managers and other stake-
holders of higher education institutions, in Portugal in particular, by highlighting and
providing evidence in relation to the impact of assessment methods and tools on the
final grades of students in higher education. This could help in evaluating the effective-
ness of such methods used in higher education and increasing the call for deploying
innovative and unique assessment methods to substantially improve the educational
process.

It is hoped that this study will contribute to the choice of assessment instruments in
courses that have difficulties with approval. As future work, we suggest the extension
of this dissertation based on the analysis of more external factors that may influence the
average of students in higher education.
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Ramsden, Bennett and Fuller [26] warns that it is difficult to combine learning re-
sults from different assessment methods, giving us an example that the classification of
practical work or project will be different from the classification achieved by the same
student in a test or exam. For this reason, the evaluation systems must become creative
concerning the adopted evaluation practices, and it must be possible to use diversified
and innovative methods.

References

1. Rosado, A & Silva, C.: [Basic Concepts about the assessment of learning] Conceitos Basicos
sobre Avaliacdo das Aprendizagens (2010)

2. Trotter, E.: Student perceptions of continuous summative assessment: Assessment and Eval-
uation in Higher Education 31(5), pp. 505-521 (2016)

3. Brown, S.: Assessment for learning. Learning and teaching in higher education, (1), 81-89
(2005)

4. Dela Cruz, R. A. B., & Guido, R. M.: Factors affecting Academic Performance of BS As-
tronomy Technology Students. International Journal of Engineering Research and Technol-
ogy, 2(12), 84-94 (2013)

5. Fraser, W. J., & Killen, R.: Factors influencing academic success or failure of first-year and
senior university students: do education students and lecturers perceive things differently?.
South African journal of education, 23(4), 254-263 (2003)

6. Hepworth, D., Littlepage, B., & Hancock, K.: Factors influencing university student aca-
demic success. Educational Research Quarterly, 42(1), 45-61 (2018)

7. Kennett, D. J., & Reed, M. J.: Factors influencing academic success and retention following
a 1st-year post-secondary success course. Educational Research and Evaluation, 15(2), 153-
166 (2009)

8. Ngidi, D. P.: Students' and lecturers' perceptions of some factors influencing students' aca-
demic success or failure at a historically black university in South Africa. South African
Journal of Higher Education, 21(4), 717-732 (2007)

9. Wilkinson, L.: Factors influencing the academic success of refugee youth in Canada. Journal
of youth studies, 5(2), 173-193 (2002)

10. Jackel, B., Pearce, J., Radloff, A., & Edwards, D.: Assessment and feedback in higher edu-
cation. Higher Education Academy, York, Yorkshire, England (2017)

11. Geiser, S., & Santelices, M. V.: Validity of High-School Grades in Predicting Student Suc-
cess beyond the Freshman Year: High-School Record vs. Standardized Tests as Indicators
of Four-Year College Outcomes. Research & Occasional Paper Series: CSHE. 6.07. Center
for studies in higher education. Berkeley, CA, 1-35 (2007)

12. Pereira, D & Flores, M.: [Perceptions of university students on the assessment of learning:
an exploratory study] Percepcdes dos alunos universitarios sobre a avaliagao das aprendiza-
gens: um estudo exploratério, Revista da Avaliacdo da Educacdo Superior (Campinas),
17(2) (2012)

13. Fernandes D, & Fialho, N.: [Ten years of learning assessment practices in higher education:
A synthesis of the literature ] Dez anos de préaticas de avalia¢do das aprendizagens no ensino
superior: Uma sintese da literatura (2000-2009) (2012)

14. Fernandes, D, Rodrigues, P & Nunes, C.: Uma Investigacdo em Ensino, Avaliacdo e Apren-
dizagens no Ensino Superior - Instituto da Educacéo da Universidade de Lisboa (2012)

15. Leitdo, I.: Os Diferentes Tipos de Avaliagdo: Avaliacdo Formativa e Avaliacdo Sumativa :
Relatério de Estadio do Mestrado em Ensino de Filosofia no Ensino Secundario (2013)



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

11

Seggers, M., & Dochy, F.: New assessment forms in problem-based learning: the value-
added of the students' perspective. Studies in higher education, 26(3), 327-343 (2001)
Meijer, H., Hoekstra, R., Brouwer, J., & Strijbos, J.W.: Unfolding collaborative learning
assessment literacy: a reflection on current assessment methods in higher education, Assess-
ment &  Evaluation in  Higher Education, 45(8), 1222-1240, DOI:
10.1080/02602938.2020.1729696 (2020)

Day, I., van Blankenstein, F., Westenberg, M., & Admiraal, W.: A review of the character-
istics of intermediate assessment and their relationship with student grades, Assessment &
Evaluation in Higher Education, doi: 10.1080/02602938.2017.1417974 (2017)

Miguel, H., Ramos, P., Martins, S.C., & Costa, J.M.: Provision of academic data for re-
search: A step for academic success. Education for Information (pre-press). Doi:
10.3233/EF1-190349 (2020)

Maréco, J.: Andlise de Equaces Estruturais Fundamentos tedricos, Software e Aplicac6es
Editor: ReportNumber, Péro Pinheiro; ISBN: 9789899676336 (2014)

Afonso, C.: Alguns Factores e Condicionantes do Sucesso Escolar Académico: A aplicacéo
de modelos de regressdo ISCTE-Instituto Universitario de Lisboa (2010).

Gil, P. D., da Cruz Martins, S., Moro, S., & Costa, J. M.: A data-driven approach to predict
first-year students” academic success in higher education institutions. Education and Infor-
mation Technologies, 1-26 (2020)

Coutinho, C. P.: Cooperative learning in higher education using weblogs: a study with un-
dergraduate students of education in Portugal. World Multi-Conference on Systemics, Cy-
bernetic and Informatics, 11, Orlando, USA, 2007 — “Wmsci 2007”. Isbn 1934272116. Vol.
1, P. 60-64 (2007)

Gongalves, S. P., Sousa, M. J., & Pereira, F. S.:. Distance learning perceptions from higher
education students—the case of Portugal. Education Sciences, 10(12), 374 (2020)

Soliman, M., Di Virgilio, F., Figueiredo, R., & Sousa, M. J.: The impact of workplace spir-
ituality on lecturers' attitudes in tourism and hospitality higher education institutions. Tour-
ism Management Perspectives, 38, 100826 (2021)

Ramsden, M., Bennett, R., & Fuller, C.: The learning and skills council and the institutional
infrastructure for post-16 education and training: an initial assessment. Journal of Education
and Work, 17(4), 397-420 (2004)



