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Abstract: Introduction: Improving  academic  performance  remains  a  central  challenge  in  higher 
education.  Test-enhanced learning (TEL) has been shown to improve knowledge retention and 
support long-term consolidation. However, the role of motivation in TEL contexts, particularly in 
low-stakes  assessments,  remains  less  well  understood.  This  study  examined  the  relationship 
between  quiz  performance,  academic  motivation,  and  subsequent  outcomes  in  undergraduate 
health  sciences  students.  Methods:  A  quasi-experimental  design  was  conducted  with  181 
kinesiology students enrolled in Biology, Neurophysiology, and Pathophysiology courses. Over 16 
weeks,  students  completed  cumulative  quizzes,  mid-unit  tests,  and  a  final  exam.  Academic 
motivation was assessed using the Academic Motivation Scale (AMS). Data were analyzed using 
descriptive  statistics  and  Pearson  correlations.  Results: Significant  positive  correlations  were 
observed between early quiz performance and first exam scores (r = 0.50–0.70, p < 0.0001). Strong 
correlations also emerged between average quiz performance and final course grades across all 
courses  (r  =  0.71–0.82,  p  <  0.0001),  confirming  the  predictive  value  of  low-stakes  assessments. 
Motivation profiles indicated high levels of intrinsic (M = 6.1) and extrinsic motivation (M = 6.2), 
alongside low but variable levels of lack of motivation (M = 1.8). Elevated intrinsic and extrinsic 
motivation likely fostered quiz engagement, consistent with self-determination theory. A minority 
of  students  reported high lack  of  motivation,  suggesting  potential  risk  for  disengagement  and 
academic  failure.  Conclusion: These  findings  suggest  that  TEL  is  effective  both  as  a  learning 
enhancer and as an early diagnostic tool. Integrating motivational assessments with structured low-
stakes testing may help optimize teaching strategies, provide timely support for at-risk students, 
and improve academic success in higher education.

Keywords: Enhanced  learning,  low-stakes  assessment,  academic  motivation,  undergraduate 
students, academic performance, 

Resumen: Introducción: Mejorar el rendimiento académico sigue siendo un desafío central en la 
educación superior. Se ha demostrado que el aprendizaje mejorado por pruebas (TEL) mejora la 
retención de conocimientos y apoya la consolidación a largo plazo. Sin embargo, el papel de la 
motivación en  contextos  de  TEL,  particularmente  en  evaluaciones  de  bajo  riesgo,  sigue  siendo 
menos comprendido. Este estudio examinó la relación entre el  rendimiento en cuestionarios,  la 
motivación  académica  y  los  resultados  posteriores  en  estudiantes  de  ciencias  de  la  salud  de 
pregrado.  Métodos: Se realizó un diseño cuasiexperimental  con 181 estudiantes de kinesiología 
matriculados  en  cursos  de  Biología,  Neurofisiología  y  Fisiopatología.  Durante  16  semanas,  los 
estudiantes completaron cuestionarios acumulativos, exámenes de mitad de unidad y un examen 
final. La motivación académica se evaluó utilizando la Escala de Motivación Académica (AMS). Los 
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datos se analizaron utilizando estadística descriptiva y correlaciones de Pearson.  Resultados: Se 
observaron correlaciones positivas significativas entre el rendimiento temprano en cuestionarios y 
las  calificaciones  del  primer  examen  (r  =  0,50-0,70,  p  <  0,0001).  También  surgieron  fuertes 
correlaciones entre el desempeño promedio en los cuestionarios y las calificaciones finales del curso 
en  todos  los  cursos  (r  =  0,71–0,82,  p  <  0,0001),  lo  que  confirma  el  valor  predictivo  de  las 
evaluaciones  de  bajo  riesgo.  Los  perfiles  de  motivación  indicaron  altos  niveles  de  motivación 
intrínseca (M = 6,1) y extrínseca (M = 6,2), junto con niveles bajos pero variables de desmotivación 
(M = 1,8). La motivación intrínseca y extrínseca elevada probablemente fomentó la participación en 
los  cuestionarios,  lo  que  es  coherente  con  la  teoría  de  la  autodeterminación.  Una  minoría  de 
estudiantes informó una alta desmotivación, lo que sugiere un riesgo potencial de desconexión y 
fracaso académico. Conclusión: Estos hallazgos sugieren que TEL es eficaz tanto como potenciador 
del  aprendizaje  como  herramienta  de  diagnóstico  temprano.  La  integración  de  evaluaciones 
motivacionales con pruebas estructuradas de bajo riesgo puede ayudar a optimizar las estrategias 
de enseñanza, brindar apoyo oportuno a los estudiantes en riesgo y mejorar el éxito académico en la 
educación superior.

Palabras  clave:  Aprendizaje  mejorado  con  pruebas,  evaluación  de  bajo  riesgo,  motivación 
académica, estudiantes universitarios, rendimiento académico, 

1. Introduction

In higher education, one of the most persistent challenges for educators and institutions is 
achieving sustained improvements in student academic performance (1). The ongoing search for 
pedagogical strategies that foster deep and lasting learning has led to renewed interest in active, 
student-centered methodologies among which test-enhanced learning (TEL) stands out (2).  This 
approach is grounded in the cognitive principle that the active retrieval of information through 
repeated testing not only assesses knowledge but also strengthens memory traces and facilitates 
long-term consolidation (3). 

TEL has been shown to improve retention more effectively than additional studying, even 
when tests are administered without feedback (4). Unlike traditional summative assessments, TEL 
emphasizes retrieval practice, enabling learners to identify conceptual gaps and adjust their study 
strategies accordingly (5). Among the most commonly used tools within this approach are low-
stakes testing (quizzing),  that  can be easily integrated into course structures (6).  These quizzes 
provide  immediate  feedback  and  promote  key  metacognitive  processes  such  as  self-regulated 
learning (7-8).  Furthermore,  their applicability in both face-to-face and online settings enhances 
their versatility and scalability across diverse educational environments (9).  A growing body of 
evidence  supports  the  positive  impact  of  TEL  on  long-term  knowledge  retention,  student 
engagement, and academic achievement (3, 10). 

However, important gaps remain in literature particularly regarding the role of motivation in 
TEL contexts  and  its  relationship  with  academic  performance  (11).  The  international  literature 
provides  substantial  evidence  on  TEL and  motivation;  however,  there  is  a  marked  scarcity  of 
studies conducted in Latin American contexts. Existing research in the region has largely focused 
on broad descriptions of educational challenges, with limited attention to the empirical evaluation 
of  specific  pedagogical  strategies  such  as  TEL  (1).  Furthermore,  within  the  Latin  American 
educational context, studies have been identified that reinforce the regional relevance of formative 
feedback and meaningful learning. Authors such as Rebaza (12) in Peru and Mendoza (13) in Lima, 
have addressed the relationship between these variables in university settings, evidencing positive 
and  moderate  correlations.  These  works  underline  the  need  to  implement  effective  and 
contextualized  feedback  strategies,  particularly  in  health  sciences  programs,  where  competent 
training is crucial. Accordingly, this study not only aims to replicate international findings but also 
to  generate  contextualized  evidence  on  the  feasibility  and  value  of  integrating  motivational 
assessment with TEL in a Latin American undergraduate health education setting. Prior research 
has shown that factors beyond cognitive ability such as fatigue, anxiety, motivation, test format, 
and test length can significantly influence performance on cognitive assessments (11). One major 
concern in low-stakes testing environments (i.e., tests with no direct consequences for test-takers) is 
a lack of test-taking motivation. Numerous studies have demonstrated that motivated test-takers 
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consistently outperform their unmotivated peers, even when controlling for cognitive ability (14–
16).  In  high-stakes  assessments,  test-taking  motivation  is  typically  driven  by  the  associated 
consequences,  with  the  assumption  that  students  will  exert  maximum  effort  throughout  the 
process. In contrast, low-stakes assessments often elicit more variable levels of effort, due to the 
absence of personal or academic consequences (14,17). It is therefore reasonable to assume that not 
all  students  are  equally  motivated  to  perform at  their  best  in  low-stakes  assessments  such  as 
quizzes.  This  raises  an  important  question:  To  what  extent  might  low  motivation  or  poor 
performance during low-stakes assessments be associated with lower performance in partial and 
final exams? 

Motivation for academic achievement plays a particularly crucial role in student populations. 
When individuals are academically motivated, they are more likely to persist in completing tasks, 
reach  academic  goals,  and  attaining  professional  credentials  (18).  Motivation  underlies  human 
behavior, guiding actions that are energizing, goal-directed, and sustained over time. In educational 
contexts, it has a multifaceted structure and is closely linked to learning processes and academic 
engagement (18). Academic motivation and sustained engagement are among the most influential 
predictors  of  student  success.  Consequently,  fostering  motivation  and engagement  is  a  central 
responsibility for educators (19).

The present study aims to examine whether the performance of summative quizzes correlates 
with partial and final academic performance in undergraduate students. We hypothesize that low 
quiz performance possibly reflecting low motivation may be associated with poor outcomes on 
higher-stakes assessments. 

2. Methods

Study Design and Participants

This study employed a quasi-experimental design involving three courses from the School of 
Health  Sciences  to  evaluate  the  effects  of  low-stakes  assessments  (quizzes)  on  academic 
performance. The research was conducted during the first academic semester of 2025 with students 
from the Kinesiology program at the University of Viña del Mar (UVM), a private university in 
Chile. 

The  sample  included  one  first-year  course  and  two  second-year  courses,  all  of  which 
incorporated  accumulative  quizzes  as  part  of  their  assessment  structure.  Participants  were 
undergraduate students enrolled in these courses. A total of 181 students participated in the study. 
All participants provided informed consent prior to enrollment, and the study was approved by the 
university’s institutional ethics committee, in accordance with established research guidelines and 
protocols. 

Each course was structured into three instructional units, with each unit evaluated through 
one mid-unit test and two accumulative quizzes. In total, each course included three-unit tests, six 
quizzes, and a final exam. The inclusion of lab and workshop sessions varied between courses. It is 
important  to  contextualize  that,  unlike  many educational  settings  where  formative  quizzes  are 
typically  optional  and  not  linked  to  grading,  in  our  institutional  context  these  quizzes  were 
incorporated as  mandatory components  of  summative assessment.  This  decision was based on 
preliminary observations indicating that voluntary formative activities on our institutional platform 
had a very low participation rate (below 10%), suggesting limited intrinsic motivation to engage in 
such practices independently. Therefore, the implemented design reflects a pragmatic adaptation to 
the specific characteristics of our student population. The final grade was calculated based on a 
weighted combination of assessment components, as detailed in table 1.

Test-Enhanced Learning 

The  TEL  intervention  consisted  of  the  systematic  implementation  of  accumulative  quizzes 
throughout the 16-week course.  Quizzes were administered biweekly,  at  the beginning of  each 
session, and covered content from the previous class. Each quiz consisted of 3 to 5 questions, either 
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multiple-choice  or  short-answer  format.  Immediate  feedback  was  provided  both  verbally  and 
digitally  upon  completion,  reinforcing  learning  and  clarifying  misconceptions.  Quizzes  were 
graded and accounted for 10–15% of the final course grade, depending on the course (table 1).

Table 1. Weighted percentage by Course.
Course Test-1 Test-2 Test-3 Quizzes Laboratory Workshops Final exam

A 20 20 25 10 15 10 30
B 20 20 25 15 none 20 30
C 25 25 25 10 15 none 30

Note.  Course  A  refers  to  Biology,  Course  B  refers  to  Neurobiology,  and  Course  C  refers  to  
Pathophysiology.

Academic Motivation Scale (AMS)

Academic motivation was assessed using the Academic Motivation Scale (AMS) developed by 
Vallerand et al. (1992). The scale consists of 28 items designed to measure three types of academic 
motivation:  intrinsic  motivation,  extrinsic  motivation,  and  lack  of  motivation.  Participants 
responded to each item on a 7-point Likert scale, ranging from 1 ("Does not correspond at all") to 7 
("Corresponds  exactly"),  indicating  the  extent  to  which  each  statement  reflected  their  personal 
reasons for engaging in academic activities. The survey was administered prior to the feedback 
process of the first test, ensuring that students' responses reflected their authentic motivational state 
during  the  initial  stages  of  the  course,  unaffected  by  any  performance-related  feedback. 
Participation  was  voluntary,  and  students  were  informed  that  their  responses  would  be  used 
exclusively for research purposes and would remain strictly confidential.

Data collection procedures

Academic performance was assessed using multiple indicators: (1) the individual scores of the 
first two summative quizzes, (2) the average score of all quizzes throughout the course, (3) the 
scores obtained in each major test,  and (4) the final course grade. These metrics provided both 
partial and cumulative measures of student achievement across the semester. Academic motivation 
was measured using the Academic Motivation Scale,  a validated instrument that assesses three 
distinct dimensions: intrinsic motivation, extrinsic motivation, and lack of motivation. The AMS 
allows for a multidimensional analysis of students' motivational profiles in the academic context. 
To explore the relationship between early low-stakes assessment performance and later academic 
outcomes, Pearson correlation analyses were conducted. Specifically, correlations were calculated 
between the average score of the first two quizzes and the score on Test 1, and the overall quiz 
average and the final course grade.  In Chile, the grading scale ranges from 1.0 to 7.0, where a 
minimum of 4.0 is required to pass. Typically, in higher education, around 80% of passing grades 
fall  within  the  4.5–5.4  range.  Grades  between 4.0  and 4.9  are  considered sufficient,  5.0–5.4  are 
considered  good,  5.5–5.9  are  very  good,  and  grades  of  6.0  or  higher  reflect  high  academic 
excellence.

Data Analysis

All data were analyzed using GraphPad version 8.01 for Windows. Descriptive statistics were 
computed  to  summarize  academic  performance  indicators  (quiz  scores,  exam scores,  and final 
course  grade)  as  well  as  academic  motivation  dimensions  (intrinsic  motivation,  extrinsic 
motivation, and lack of motivation). Pearson correlation analyses were conducted to explore the 
relationships between the average score of the first two formative quizzes and the score obtained on 
the  first  exam,  and  the  overall  quiz  average  and  the  final  course  grade.  Pearson  correlation 
coefficient of 0.00–0.10 was interpreted as indicating very weak or no correlation, 0.10–0.39 as weak 
correlation, 0.40–0.69 as moderate correlation, 0.70–0.89 as high correlation, and 0.90–1.00 as very 
strong correlation (19). A significant level of p < .05 was adopted for all statistical tests.

3. Results

Table  2  presents  the  demographic  distribution  of  the  181  undergraduate  students  who 
participated in the study. These students were enrolled in three different courses: Biology (n = 60, 
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33.2%), Neurophysiology (n = 56, 30.9%), and Pathophysiology (n = 65, 35.9%). Across all courses, 
male students were predominant:  Biology (58.3% male,  41.7% female),  Neurophysiology (57.1% 
male,  42.9%  female),  and  Pathophysiology  (60.0%  male,  40.0%  female).  Overall,  58.6%  of 
participants  were male and 41.4% were female (Table  2).  According to the grading scale,  final 
grades ranging from 4.0 to 4.9 are considered sufficient for passing all courses.

Table 2. Descriptive Statistics by Course.
Course n % Test 1 Test 2 Test 3 Quiz 1–2 Mean Quiz average

A 60 33.2 3.5 ± 1.2 3.8 ± 1.4 3.9 ± 1.5 4.1 ± 1.4 4.7 ± 1.5
B 56 30.9 3.9 ± 1.2 4.3 ± 1.3 3.6 ± 1.4 4.3 ± 1.0 5.0 ± 1.3
C 65 35.9 3.6 ± 1.2 3.3 ± 1.3 4.0 ± 1.4 3.8 ± 1.0 4.0 ± 1.4

Total 181 100

A Pearson correlation analysis revealed a statistically significant positive association between 
students' average scores on the first two quizzes and their performance on the first exam. As shown 
in Figure 1A, the scatter plot demonstrates a clear linear trend for biology course (r = 0.7,  p < 
0.0001),  indicating  that  students  who  performed better  on  early  summative  quizzes  tended  to 
achieve  higher  scores  on  the  first  high-stakes  evaluation.  In  addition,  we  found  a  moderate 
correlation between students' average scores on the first two quizzes and their performance on the 
first exam for Neurobiology and Pathophysiology course (r=0.54 and r=0.50, respectively) (Figure 
1B-C). This finding supports the predictive value of low-stakes quizzes in anticipating academic 
performance in summative contexts.

 

Figure 1. Scatter plots illustrating the relationship between the average score of the first two quizzes 
and  performance  on  the  first  test.  A.  Among  first-year  students.  a  significant  positive  high 
correlation was observed (r = 0.70). suggesting that higher quiz averages are associated with better 
test  performance.  B–C.  Among  second-year  students.  significant  positive  correlations  are  also 
observed (r = 0.54 and r = 0.50. respectively). indicating similar patterns. Each point represents an 
individual student.

Low-stakes quizzes as predictive performance of final grade.

Figure 2 shows a scatter plot displaying the relationship between average quiz performance 
and  final  course  grade.  There  was  a  strong  correlation  between  quiz  average  (low-stakes 
assessments)  and the final  grade average in students  of  first-year  course (r  = 0.71,  p < 0.0001) 
(Figure 2A). Similarly, we found a strong correlation between quiz average and the final grade 
average in students of second-year course. Indeed, we found in students of pathophysiology course 
a strong correlation between quiz average and the final  grade average in students of  first-year 
course (r = 0.82, p < 0.0001) (Figure 2B). Furthermore, we found in students of the neurophysiology 
course a strong correlation between quiz average and the final grade average (r = 0.76, p < 0.0001) 
(Figure 2C).
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Figure 2. Scatter plots illustrating the relationship between average quiz performance and the final 
course grade. A. Among first-year students. a strong positive correlation was observed (r = 0.71).  
suggesting that higher quiz averages are associated with better final grades. B–C. Among second-year 
students. strong positive correlations are also observed (r = 0.82 and r = 0.76. respectively). indicating 
similar patterns. Each point represents an individual student.

Academic Motivation Scale 

Figure 3 presents the distribution of responses across the three AMS motivation subscales: 
intrinsic  motivation  (A),  extrinsic  motivation  (B),  and  lack  of  motivation  (C).  A  clear  pattern 
emerged where  responses  for  both  intrinsic  and extrinsic  motivation  were  concentrated  at  the 
higher end of the Likert scale, while lack of motivation scores were predominantly low. As detailed 
in  table  3,  students  reported  high  levels  of  intrinsic  and  extrinsic  motivation  across  all 
subdimensions.  Notably,  the  subdimensions  "to  know"  (intrinsic)  and  "identified  regulation" 
(extrinsic) showed the highest mean scores. In contrast, lack of motivation was characterized by a 
low mean score but high variability, as indicated by its substantial coefficient of variation.

The distribution shapes further elucidate these patterns. All intrinsic and extrinsic motivation 
subscales showed negative skewness, reflecting a concentration of responses at the high end of the 
scale. The kurtosis values varied, indicating differences in the peakedness of the distributions for 
these subdimensions. lack of motivation presented a starkly different profile, with a strong positive 
skew and high kurtosis, signifying that while most students reported very low lack of motivation, a 
small  subset  reported  substantially  higher  levels,  creating  a  heavy-tailed  distribution  (table  3). 
Overall,   these  findings  indicate  a  student  cohort  with  pronounced  intrinsic  and  extrinsic 
motivational drives, coupled with generally low but highly variable lack of motivation, where a 
minority of students displayed markedly elevated disengagement levels.

 

Figure 3. Stacked bar charts illustrating the distribution of responses on the Academic Motivation Scale 
(AMS) across the seven-point Likert scale for each motivation type. (A) Intrinsic motivation, (B) Extrinsic 
motivation, and (C) lack of motivation
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Table 3. Summary of Descriptive and Shape Indicators for Academic Motivation Dimensions.
Dimension Mean SD CV Skewness Kurtosis

Intrinsic motivation – to know 6.3 1.11 17.97 -1.65 1.60
Intrinsic motivation – towards accomplishment 6.2 1.15 19.20 -1.34 0.55
Intrinsic motivation – to experience stimulation 5.7 1.36 24.31 -0.59 -1.15
Extrinsic motivation –identified 6.4 1.01 16.10 -1.55 1.56
Extrinsic motivation – introjected 6.4 1.13 18.28 -1.97 3.40
Extrinsic motivation – external regulation 5.7 1.58 28.70 -1.09 -0.08

4. Discussion

This  study  aimed  to  explore  the  predictive  value  of  low-stakes  quizzes  on  academic 
performance and the role of academic motivation in undergraduate students enrolled in health 
sciences courses. Consistent with previous research on test-enhanced learning (TEL), our findings 
confirm that students who performed better on summative quizzes tended to achieve higher scores 
on both partial exams and final course grades. Previous studies on formative assessment in science 
education have recognized their positive impact not only in consolidating knowledge, but also in 
transforming the student experience of assessment through feedback and engagement (22). 

Our results reinforce the usefulness of TEL not only as a cognitive enhancer, but also as a  
practical tool for monitoring student progress during the semester. This aligns with the “forward 
testing effect” which helps sustain attention, reduce distraction, and ultimately improve learning 
and performance (23). The significant correlations between quiz performance, exam grades, and 
final course outcomes support the idea that retrieval practice in the form of quizzes strengthens 
long-term retention, even in the absence of feedback (24). This is consistent with evidence showing 
that TEL fosters knowledge consolidation and metacognitive awareness (8).  Moreover, low-stakes 
assessments have been shown to reduce test anxiety (25) and promote students’ self-perception of 
competence (26). In this sense, our findings provide empirical support for the integration of TEL as 
a  formative strategy in the Latin American context,  where empirical  evidence remains limited. 
However,  it  is  noteworthy that in our setting formative quizzes were seldom used voluntarily: 
platform data  indicated  that  only  about  10% of  students  engaged  with  optional  quizzes.  This 
highlights the need for structured, embedded TEL activities rather than leaving them as optional, 
since voluntary participation may not sufficiently motivate students.

A distinctive contribution of this study is the integration of motivational assessment using the 
Academic  Motivation  Scale  (AMS).  Students  demonstrated  high  levels  of  both  intrinsic  and 
extrinsic motivation, particularly in the dimensions of “to know” and “identified regulation,” which 
clustered  at  the  upper  end  of  the  scale.  These  motivational  profiles  may  help  explain  the 
effectiveness  of  TEL  in  our  sample,  as  suggested  by  Self-Determination  Theory  (SDT),  which 
highlights the importance of autonomy, competence, and relatedness in sustaining motivation and 
performance (25). From this perspective, low-stakes quizzes with immediate feedback may fulfill 
the psychological need for competence by enabling students to track their progress and identify 
areas  for  improvement  in  a  non-punitive  manner.  In  addition,  the  repetitive  and  predictable 
structure of these quizzes may reinforce students’ sense of autonomy by affording them greater 
control  over  their  preparation  and  learning  strategies.  Prior  research  has  underscored  that 
motivation is  particularly critical  in  low-stakes contexts,  where external  incentives are minimal 
(15,28). Our findings extend this view by suggesting that in highly motivated cohorts, even low-
stakes  quizzes  can  promote  strong  engagement  and  serve  as  reliable  indicators  of  academic 
potential.

Although lack of motivation was generally low, its variability was high, and a small subgroup 
of  students  showed  disproportionately  elevated  levels.  This  pattern  is  relevant,  as  lack  of 
motivation is linked to disengagement and dropout risk (18,19).  Monitoring these students and 
offering tailored interventions could help prevent  academic failure and improve retention (29). 
Therefore, the combined use of TEL and early motivational assessments may serve not only as 
pedagogical strategies, but also as preventive tools to identify and support students at risk.
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The implications for teaching practice are clear. TEL, when systematically implemented and 
supported with feedback, can function as both a learning enhancer and a diagnostic resource (30). 
Integrating  motivational  screening  at  the  beginning  of  the  semester  could  further  optimize  its 
impact,  allowing educators  to  adjust  interventions to  student  profiles.  Given its  simplicity  and 
scalability, TEL is suitable for both in-person and online formats, increasing its applicability across 
diverse educational contexts (31).

Several limitations must be acknowledged. First,  this study was conducted within a single 
institution  and  program,  which  limits  the  generalizability  of  the  findings.  Nevertheless,  the 
consistency of the patterns observed across three different academic years provides support for 
their  internal  robustness.  Second,  the  quasi-experimental  and  correlational  design  precludes 
drawing  causal  inferences;  although  better  quiz  performance  was  associated  with  higher  final 
achievement,  it  cannot  be  concluded  that  quizzes  directly  caused  the  improvement.  Third, 
motivation was measured only once—at the beginning of the semester—thereby overlooking its 
potential fluctuations throughout the academic year. Fourth, possible confounding variables, such 
as prior academic performance or sociodemographic characteristics, were not statistically controlled 
through multivariate analyses. Future research should address these limitations by: (a) replicating 
the  study  in  other  institutions  and  health  programs;  (b)  adopting  longitudinal  designs  with 
repeated measures of motivation; (c) implementing experimental approaches with control groups; 
and (d) incorporating potential  confounders into regression models to better isolate the unique 
effects of SLI and motivation.

5. Conclusion

 This study provides evidence that low-stakes quizzes can enhance learning and predict 
academic performance, particularly when students exhibit strong motivational profiles. 

 Enhanced Learning emerges as a promising strategy not only to reinforce learning but also 
to detect early academic risks, thus offering educators a dual tool for teaching and student 
support.

Funding: The authors received no financial support for the research, authorship, and/or publication of this 
article.

Declaration of conflict of interest: The authors declare that they have no competing interests. 

Author contributions: MP, GUC and PT contributed to the conception and design of the study, and to the  
acquisition and analysis of the data. MP wrote the manuscript, and GUC-PT contributed to proofread the final 
version of the manuscript. All authors contributed to the article and approved the submitted version. 

6. References. 
1. Cabral-Gouveia C, Menezes I, Neves T. Educational strategies to reduce the achievement gap: a systematic 
review. Front Educ. 2023, 8, 1155741. https://doi.org/10.3389/feduc.2023.1155741.
2. Pan SC, Dunlosky J, Xu KM, Ouwehand K. Emerging and Future Directions in Test-Enhanced Learning 
Research. Educ Psychol Rev. 2024, 36, 20. https://doi.org/10.1007/s10648-024-09857-2.
3. Roediger HL, Agarwal PK, McDaniel MA, McDermott KB. Test-enhanced learning in the classroom: Long-
term improvements from quizzing. J Exp Psychol Appl. 2011, 17, 382–95. https://doi.org/10.1037/a0026252.
4. Halamish V, Bjork RA. When does testing enhance retention? A distribution-based interpretation of retrieval 
as a memory modifier. J Exp Psychol Learn Mem Cogn. 2011, 37, 801–12. https://doi.org/10.1037/a0023219.
5. Naujoks N, Harder B, Händel M. Testing pays off twice: Potentials of practice tests and feedback regarding 
exam  performance  and  judgment  accuracy.  Metacognition  Learn.  2022,  17,  479–98. 
https://doi.org/10.1007/s11409-022-09295-x.
6. McDaniel MA, Agarwal PK, Huelser BJ, McDermott KB, Roediger HL. Test-enhanced learning in a middle 
school science classroom: The effects of quiz frequency and placement.  J  Educ Psychol.  2011,  103,  399–414. 
https://doi.org/10.1037/a0021782.
7. McDaniel MA, Anderson JL, Derbish MH, Morrisette N. Testing the testing effect in the classroom.  Eur J 
Cogn Psychol. 2007, 19, 494–513. https://doi.org/10.1080/09541440701326154.

https://doi.org/10.1080/09541440701326154
https://doi.org/10.1037/a0021782
https://doi.org/10.1007/s11409-022-09295-x
https://doi.org/10.1037/a0023219
https://doi.org/10.1037/a0026252
https://doi.org/10.1007/s10648-024-09857-2
https://doi.org/10.3389/feduc.2023.1155741


RevEspEduMed 2025, 5, 680941. https://doi.org/10.6018.edumed.680941 9

8. Moraes MC, Lionelle A, Ghosh S, Folkestad JE. Teach Students to Study Using Quizzes, Study Behavior 
Visualization, and Reflection: A Case Study in an Introduction to Programming Course. 15th  Int Conf Educ 
Technol  Comput [Internet].  Barcelona  Spain:  ACM;  2023 [cited  2025  Sept  2].  p.  409–15. 
https://doi.org/10.1145/3629296.3629362.
9.  Lubr ck  M,  Well ngton  B.  Formative  Learning  Assessment  with  Online  Quizzing:  Comparing  Targeti̇ i̇  
Performance  Grade  and  Best  Performance  Grade  Approaches.  J  Learn  Teach  Digit  Age.  2022,7,  297–306. 
https://doi.org/10.53850/joltida.1036295.
10. Agarwal PK. Retrieval practice & Bloom’s taxonomy: Do students need fact knowledge before higher order 
learning? J Educ Psychol. 2019, 111, 189–209. https://doi.org/10.1037/edu0000282.
11. Akhtar H, Firdiyanti R. Test-taking motivation and performance: Do self-report and time-based measures 
of  effort  reflect  the  same  aspects  of  test-taking  motivation?  Learn  Individ  Differ. 2023,  106,  102323. 
https://doi.org/10.1016/j.lindif.2023.102323
12. Rebaza A. Retroalimentación Formativa y Aprendizaje Significativo en los Cadetes de III año de la Escuela 
Militar de Chorrillos Coronel Francisco [Internet].  Universidad Nacional de Educación, Enrique Guzmán y 
Valle; 2019. Bolognesi. http://hdl.handle.net/20.500.14039/6612
13.  Mendoza K.  Tesis  para  obtener  el  grado académico de Maestro  en docencia  Universitaria.  2022.  para 
obtener el  grado académico de:  Maestro en Docencia universitaria.  2022,  Universidad César Vallejo.  Perú. 
https://repositorio.ucv.edu.pe/handle/20.500.12692/84530.
14. Cole JS, Bergin DA, Whittaker TA. Predicting student achievement for low stakes tests with effort and task 
value. Contemp Educ Psychol. 2008, 33, 609–24. https://doi.org/10.1016/j.cedpsych.2007.10.002.
15.  Eklöf  H,  Pavešič  BJ,  Grønmo LS.  A  Cross-National  Comparison  of  Reported  Effort  and  Mathematics 
Performance  in  TIMSS  Advanced.  Appl  Meas  Educ.  2014,  27,  31–45. 
https://doi.org/10.1080/08957347.2013.853070
16. Silm G, Must O, Täht K. Predicting performance in a low-stakes test using self-reported and time-based 
meadures of effort. Trames J Humanit Soc Sci. 2019, 23, 353. https://doi.org/10.3176/tr.2019.3.06.
17. Brown GTL. The past, present and future of educational assessment: A transdisciplinary perspective. Front 
Educ. 2022, 7, 1060633. https://doi.org/10.3389/feduc.2022.1060633.
18. Li X, Liu J, Su X. Effects of motivation and emotion on experiential value and festival brand equity: The 
moderating  effect  of  self-congruity.  J  Hosp  Tour  Manag.  2021,  49,  601–11. 
https://doi.org/10.1016/j.jhtm.2021.11.015.
19. Peng C. The Academic Motivation and Engagement of Students in English as a Foreign Language Classes: 
Does Teacher Praise Matter? Front Psychol. 2021, 12, 778174. https://doi.org/10.3389/fpsyg.2021.778174.
20. Vallerand RJ, Pelletier LG, Blais MR, Brière NM, Senécal CB, Vallières ÉF. Academic motivation scale (ams-
c 28) college (cegep) version. 1992.
21.  Schober P,  Boer  C,  Schwarte LA.  Correlation Coefficients:  Appropriate  Use and Interpretation.  Anesth 
Analg. 2018, 126, 1763–8. https://doi.org/10.1213/ANE.0000000000002864.
22. Stenberg M, Mangrio E, Bengtsson M, Carlson E. Formative peer assessment in higher healthcare education 
programmes: a scoping review. BMJ Open. 2021, 11, e045345. https://doi.org/10.1136/bmjopen-2020-045345
23. Choi H, Lee HS. Knowing Is Not Half the Battle: the Role of Actual Test Experience in the Forward Testing  
Effect. Educ Psychol Rev. 2020, 32, 765–89. https://doi.org/10.1007/s10648-020-09518-0.
24. McDaniel MA, Wildman KM, Anderson JL. Using quizzes to enhance summative-assessment performance 
in  a  web-based  class:  An  experimental  study.  J  Appl  Res  Mem  Cogn.  2012,  1:18–26. 
https://doi.org/10.1016/j.jarmac.2011.10.001.
25.  Yang  BW,  Razo  J,  Persky  AM.  Using  Testing  as  a  Learning  Tool.  Am  J  Pharm  Educ.  2019,  83,  7324. 
https://doi.org/10.5688/ajpe7324.
26.  De  Jonge  S,  Opdecam  E,  Haerens  L.  Test  anxiety  fluctuations  during  low-stakes  secondary  school 
assessments: The role of the needs for autonomy and competence over and above the number of tests. Contemp 
Educ Psychol. 2024, 77, 102273. https://doi.org/10.1016/j.cedpsych.2024.102273.
27. Aust L, Schütze B, Hochweber J, Souvignier E. Effects of formative assessment on intrinsic motivation in 
primary  school  mathematics  instruction.  Eur  J  Psychol  Educ. 2024,  39,  2177–200. 
https://doi.org/10.1007/s10212-023-00768-4.
28. Wise SL, DeMars CE. Low Examinee Effort in Low-Stakes Assessment: Problems and Potential Solutions. 
Educ Assess. 2005, 10, 1–17. https://doi.org/10.1207/s15326977ea1001_1.

https://doi.org/10.1207/s15326977ea1001_1
https://doi.org/10.1007/s10212-023-00768-4
https://doi.org/10.1016/j.cedpsych.2024.102273
https://doi.org/10.5688/ajpe7324
https://doi.org/10.1016/j.jarmac.2011.10.001
https://doi.org/10.1007/s10648-020-09518-0
https://doi.org/10.1136/bmjopen-2020-045345
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.3389/fpsyg.2021.778174
https://doi.org/10.1016/j.jhtm.2021.11.015
https://doi.org/10.3389/feduc.2022.1060633
https://doi.org/10.3176/tr.2019.3.06
https://doi.org/10.1080/08957347.2013.853070
https://doi.org/10.1016/j.cedpsych.2007.10.002
https://repositorio.ucv.edu.pe/handle/20.500.12692/84530
https://doi.org/10.1016/j.lindif.2023.102323
https://doi.org/10.1037/edu0000282
https://doi.org/10.53850/joltida.1036295
https://doi.org/10.1145/3629296.3629362


RevEspEduMed 2025, 5, 680941. https://doi.org/10.6018.edumed.680941 10

29. Norvilitis JM, Reid HM, O’Quin K. lack of motivation: A Key Predictor of College GPA, College Match, and 
First-Year Retention. Int J Educ Psychol. 2022, 11, 314–38. https://doi.org/10.17583/ijep.7309.
30.  Kaur  G,  Stroever  S,  Gore  M,  Vories  B,  Lee  VH,  Bishop  KN,  et  al.  Formative  assessments  predict 
performance in anatomy course and can be used to identify at-risk students preemptively. Discov Educ. 2025, 4, 
216. https://doi.org/10.1007/s44217-025-00643-y.
31. Broeren M, Verkoeijen P, Heijltjes A, Arends L, Smeets G. Promoting retrieval practice use during self‐
study in higher education: The effects of a compact strategy intervention with metacognitive support.  Appl 
Cogn Psychol. 2023, 37, 830–44. https://doi.org/10.1002/acp.4078.
.

© 2025 Universidad de Murcia. Submitted for open access publication under the terms 
and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives 
4.0  Spain  (CC  BY-NC-ND)  license.   (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

https://doi.org/10.1002/acp.4078
https://doi.org/10.1007/s44217-025-00643-y
https://doi.org/10.17583/ijep.7309

