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Remedial courses effectiveness on timely graduation rates and degree 

progression within construction engineering students 

 

Abstract 

This research paper concerns the field of academic management that aims to determine the 

impact of intensive remedial courses undertaken during summer periods in subjects with low 

pass rates related to the discipline of structures and structural analysis. The literature 

reviewed for this research concurs that intensive remedial courses can help improve students' 

academic performance. Moreover, the impact of such remedial courses on indicators, such as 

degree progression or completion times, can facilitate informed decision-making through 

which effective alternatives can be established to enhance the progress of students with low-

performance levels. The methodology used is based on analyzing the degree progression and 

graduation times of sample groups of students from a Construction Engineering program at a 

private Chilean university. Degree progression and graduation time results of the following 

groups are compared: 1) students who pass the intensive summer remedial courses, 2) 

students who do not take or who fail the intensive summer remedial courses, and 3) students 

who pass the related courses during regular semesters. The results show that graduation times 

are positively impacted when students have passed intensive remedial courses. However, no 

statistically significant differences are observed between groups in the degree progression 

indicator, even though the average progression of students who passed intensive courses is 

9% higher than those who did not enroll in or did not pass the remedial courses. Moreover, 

the former group demonstrates a similar rate of progression to that of students who pass their 

structure of structures during regular teaching periods. Consequently, this study establishes 

that the impact of intensive remedial courses is positive, albeit modest. In turn, its findings 

lay the groundwork for evaluating the performance of students from intensive remedial 

courses regarding additional indicators, including dropout rates and perceptions via the use of 

cases of success and failure. 

Keywords: academic progression; construction engineering; intensive remedial courses; 

timely degree 

 

Introduction 

The construction industry in Chile accounts for approximately 9% of the national GDP. 

Although its dynamism has waned in recent years, construction remains a highly significant 

sector for national development [1]. Nevertheless, there are critical challenges to overcome in 

this sector, such as a housing deficit of approximately 600,000 homes and several ongoing 

public infrastructure projects. Indeed, the State has emphasized the importance of 52 public 

infrastructure projects with an estimated investment of USD13.258 billion [2]. The 

construction of these projects requires professionals capable of leading teams, managing, 

understanding, and complying with technical specifications. In particular, expert knowledge 

is needed regarding structural standards since these represent a critical component of the 

design and building stages of projects in a country so prone to seismic activity. 

According to the Chilean General Law on Urbanism and Construction, competent 

professionals are legally authorized to exercise their respective professions. Nevertheless, 

they are held accountable for their actions or the omission of their responsibilities within the 

scope of their respective competencies. For these professionals to be able to participate in a 

construction project, they must prove that they possess a valid license and, therefore, a 

recognized professional degree and operate to that effect under the particular construction 

permit for every project. Hence, the term 'competent professional' is defined by the legislation 

mentioned above as "the architect, civil engineer, construction engineer or civil constructor, 



who, within their respective areas of competence, is responsible for executing the tasks or 

works referred to in the General Law on Urbanism and Construction and the present 

ordinance" [3]. 

 

In general, science, technology, engineering and mathematics (STEM) degrees experience 

significant early-stage dropout due to several factors: course failure, for example, in subjects 

including physics and mathematics [4]; a low perceived importance of these courses for 

engineering [5-6]; a general perception of an excessive workload in engineering courses [7]; 

and the modality of the course in question, including asynchronous online courses [8], among 

others. 

 

Related literature reports that remedial courses are used to address bottlenecks and students' 

delayed progress in their studies. There is a level of concurrence in the studies reviewed that 

remedial courses can contribute to improving students' academic performance. For example, 

a study in Taiwan into second-language learning found that remedial courses led to improved 

performance on final standardized tests and a perceived motivation to learn [9]. Likewise, De 

Benedetto et al. [10] report a positive long-term impact of remedial courses on students' 

academic outcomes in addition to their ability to complete a degree within reasonable time 

frames. The study mentioned above demonstrates that the probability of completing the 

degree within one additional year for students who have undertaken remedial courses 

increases by 12%; however, it has no impact on the final degree classification. In related 

subject areas, a study in Germany found that taking a remedial mathematics course improves 

student skills, increasing the probability of passing the final course exam by 35% [11]. It can 

be argued that remedial courses promote learning and allow students to study a subject in a 

shorter time frame. Considering that some university courses are taught solely annually, a 

student who fails one may suffer a delay in their degree progress and graduation due to that 

failure. 

 

The professional education and training of construction engineers are fundamental, and 

within this education, the subjects with the highest failure rates are those related to the 

discipline of structures. The Construction Engineering (CE) degree about which this research 

is conducted consists of a syllabus in which the subject of Structures is compiled of five 

courses: Applied Statics, Structural Analysis, Timber and Steel Construction, Reinforced 

Concrete Construction, and Earthquake-resistant Construction. All five courses occur 

between the training program's fourth and eighth semesters. Researchers have identified this 

subject area as representing a historic bottleneck where students experience the highest 

failure rates in the entire degree program. 

 

Courses in structures contain principles and concepts that are difficult to associate with real-

life applications, including energy and stiffness methods, making them hard for students to 

pass [12]. A study by the University of Michigan contends that student success in STEM 

degrees depends on four critical elements: knowledge and skill development and other social 

and economic factors [13]. Specific courses have high failure rates beyond the first year, 

which can explain why the variability of student degree progression typically increases after 

that first year. Mabel & Britton [14] indicate that post-first-year dropout accounts for more 

than 40% of all university dropouts. Therefore, it is critical for educational institutions to 

support students and encourage their academic success in courses with high failure rates, thus 

promoting degree retention [14]. 

One of the measures the CE degree program has systematically implemented is intensive 

summer or inter-semester remedial courses. These aim to ensure that students complete the 



course on time and graduate on time. It is also to address the theoretical shortcomings that 

caused the student to fail the course in the first place during the regular semester, which, it 

should be noted, represents a context in which the student is only dedicated to a particular 

subject. Generally, when students extend their studies longer than desired, they are more 

likely to drop out of the course and even fail to graduate because they have failed that course. 

Assuring adequate academic management, it is essential to consider specific indicators 

fundamental in this research: 1) timely graduation; and 2) degree progression, also known as 

the expected curricular advancement rate (ECAR). Both indicators can account for the 

effectiveness of efforts in this field. 

 

First, timely graduation (TG) is an indicator that measures the over-duration of degree 

programs. The TG is the quotient of the number of actual semesters a student takes to 

complete a degree divided by the expected number of semesters of the degree program, 

where one is subtracted from the result (see Formula 1). The TG is expressed as a percentage, 

e.g., over-duration of 30% for a degree program that formally lasts ten semesters. This means 

that students with that degree take on average three semesters longer than the formal duration 

to complete their degree. In the present study, the average over-duration is taken as an 

average per student who belongs to a specific category or group, consulting the process of 

combining the standards of actual duration with the expected time. 

 

(1) TG = (Number of actual semesters it takes a student to complete their degree / 

Expected number of semesters of the degree program) - 1 

 

As a management target for 2021, the university in question set the on-time graduation rate at 

23.1%, which was surpassed by a rate of 32.9% for the CE course.  

 

Second, the ECAR defines the relationship between the pass level achieved and the pass level 

expected of each student, according to the year of program entry. This measures the ratio 

between the total metric units passed that have been accumulated by the student during the 

degree (in courses, credits, or others), divided by the expected number of units to have been 

accumulated according to their year of entry (see formula 2) [15]. 

 

(2) ECAR = (Accumulated approved units/ Expected units by year of program entry) 

 

In Chile, this indicator was 84.4% in university degree programs administered in 2021, 

compared to 77.8% for degrees in the field of Technology. The CE degree analyzed in this 

study was 83.1% [15]. 

 

Following those mentioned above, this study aims to investigate whether there are significant 

differences between the rate of degree progress and timely graduation among students who: 

a) take and pass intensive remedial courses; b) do not take or fail intensive remedial courses; 

and c) do not take intensive remedial courses because they do not need to. The fulfillment of 

this objective illustrates the importance and impact of running annual summer remedial 

courses for the CE degree program. 

 

The present paper is organized as follows: Section II introduces the methodology utilized and 

describes the research context and sample; Section III outlines the results of the study; 

Section IV provides a discussion of the findings; and Section V presents certain conclusions, 

research limitations and possible lines of future research. 

 



Methodology 

 

Methodological approach 

The present study is a quantitative experimental investigation. To analyze the rate of degree 

progression and timely graduation of CE students, non-parametric tests (Kruskal-Wallis at 

5% significance level) were performed to find statistically significant differences between 

groups. In addition, the normality of the data was checked using probability plots (P-P plots), 

where it was found not to fit the normality model. 

 

Sample 

The sample is made up of CE students from a private Chilean university who were divided 

into two types: Type 1 (T1) concerned graduates and Type 2 (T2) active students. The 

information to consider in the case of T1 is how long it took them to complete their degree, 

counted in semesters. Regarding T2, the information relates to the degree progression, i.e., 

the progress in terms of what they should have achieved according to their year of program 

entry, which was 2022. Each type of student analyzed is described below.  

 

(T1) Graduate students: Timely graduation 

The universe of CE graduates consists of 847 alumni dating from the time of program 

inception, with data from 2009 up to and including the first semester of 2022, regarding 

students who had completed at least ten semesters at the university. Students who, due to 

transfers from other institutions, had passed many courses at the time of entry were discarded 

from this study. Students who had graduated but who, according to the study plan prior to 

2017, did not have graduate status due to a failure to submit the required dissertation and/or 

undertake the necessary internship were also discarded. In addition, students were eliminated 

who, despite having graduated, had experienced some form of health condition (pregnancy, 

mental disorder, among others) that prevented them from enrolling in courses for more than 

six consecutive semesters during the period of analysis. Thus, the sample was reduced to 217 

graduates. From within this sample, the backgrounds of students who had taken intensive 

remedial courses were reviewed, and the extent to which this may have impacted the overall 

graduation rate was assessed. Consequently, the sample was broken down further into three 

groups, (G1) 33 students who passed remedial summer courses in the area of structures; (G2) 

35 students who failed their regular courses in the subject area of structures and did not take 

or pass remedial summer courses, and (G3) 146 students who successfully passed their 

structures courses during the regular semester. 

 

(T2) Active students: Degree progression 

The initial sample of 198 students is compiled from cohorts of CE students dating from 2015 

up to and including those with an active status in the second semester of 2022. Students who 

temporarily withdrew from the degree program, those who transferred from another 

institution or degree program, those who have shown to be knowledgeable in English due to 

having achieved an ECAR factor of more than 1.0, and students who failed to enroll in 

subjects for more than six consecutive semesters were all eliminated from the present study. 

Consequently, the final sample was compiled of 125 students, which was broken down as 

follows. (G1) 25 students who passed remedial summer courses in the area of structures, (G2) 

56 students who failed their regular courses in the area of structures and did not take/pass 

remedial summer courses, and (G3) 44 students who passed their structures courses during 

the regular semester. 

 

Context 



As of 2022, the CE degree program consisted of 198 active students, of whom 90.1% were 

men and 9.9% were women. The program has a formal duration of 10 semesters, and 

approximately 50 new first-year students are entering the program each year. The annual 

dropout rate for 2021 was 14%. The syllabus is arranged in 5 blocks, as shown in Figure 1. 

 

 
Figure 1. Construction engineering degree program blocks. 

 

Within block 5 in Fig. 1 is the area of structures, which corresponds to the courses of Applied 

Statics, Structural Analysis, Timber and Steel Construction, Reinforced Concrete 

Construction, and Earthquake-resistant Construction. These courses form part of learning 

area II, which includes topics related to construction processes and materials technology. The 

prerequisite for taking the classes in structures is first to pass Applied Statics, which is taught 

in the fourth semester, once the student has already passed Introduction to Mechanics and 

Integral Calculus. 

 

Program courses are taught semester-by-semester, divided into odd and even semesters. 

Consequently, if a student fails a course, he/she generally has to wait one year to re-enroll in 

that same course. This may delay enrolment in and the passing of subsequent courses, as well 

as final graduation. Occasionally, due to specific contingency-based reasons that may arise, 

some courses have been administered in an extra-semester manner. However, the degree 

program generally offers courses with historically high failure rates in the summer period. 

For example, Table 1 shows the pass rate of regular non-remedial courses in structures; while 

the pass rate for the CE program in 2021 was 89%, it was 67% in structures courses. 

 

Pass rate for structures courses 

To reiterate, the degree program in question has an overall pass rate of 89%. Table 1 shows 

the pass rates of the courses in structures during regular semesters. 

 

 

 

 

 

 

 

 

Table 1. Pass rate of structures courses during regular semesters. 

 Course name Pass rates (2017-2022) 

 Applied Statics 54.0% 



 

 

 

Area of 

structures 

Structural Analysis 61.4% 

Earthquake-resistant Construction 88.2% 

Timber and Steel Construction  78.7% 

Reinforced Concrete Construction 64.3% 

 

As Table 1 shows, the Applied Statics course has a low pass rate (54%). This is the initial 

course in the area of structures, and it leads in to the Structural Analysis course, which in turn 

experiences the second lowest pass rate in this area.  

 

Intensive remedial courses in the CE degree program 

References to intensive remedial courses refer to courses administered outside the regular 

academic semester, i.e., between semesters during the summer. To participate, students must 

first register and then undertake the course exclusively and intensively. The study covers the 

same number of teaching hours as in the regular semester, albeit distributed over 3.5 weeks. 

 

Results 

Results are provided as follows: first, the descriptive and inferential analysis for graduate 

students (T1) is undertaken, in which timely graduation is analyzed; second, the descriptive 

and inferential analysis for active students (T2) is conducted, in which the rate of degree 

progression is analyzed. In both cases, the three subgroups mentioned in the methodology are 

compared, (G1) students who passed remedial summer courses in the area of structures, (G2) 

students who failed their regular courses in the area of structures and did not take/pass 

remedial summer courses, and (G3) students who passed their structures courses during the 

regular semester. 

 

Timely graduation 

Students are expected to graduate in 10 semesters. It should be noted that the Chilean 

Ministry of Education has emphasized the importance of this indicator since it provides 

valuable insight into the costs associated with professional training, and because it represents 

a higher cost-effectiveness ratio. For the student, the indicator reflects the hope that all their 

efforts, study and dedication will enable them to become a competent professional in order to 

embrace to world of work following graduation [16]. 

 

Table 2. Descriptive data for each group, by timely graduation indicator. 
 G1 G2 G3 

 

Passed remedial 

course 

Failed regular course and did not 

take/pass remedial course 

Passed regular 

course 

Mean 12.03 12.29 11.02 

Std. error 0.31 0.33 0.22 

Median 12 12 11 

Mode 12 12 10 

Std. dev. 1.79 1.93 2.63 

Sample var. 3.20 3.71 6.89 

Kurtosis 0.91 -0.82 0.57 

Skewness 1.12 0.50 -0.10 

Range 7.2 6 8 



Minimum 10 10 10 

Maximum 17.2 16 18 

Sum 397 430 1609.2 

Count 33 35 146 

Conf. level 

(95.0%) 0.64 0.66 0.43 

 

Due to the nature of the data, non-parametric tests were performed to analyze the sample 

distribution. Using the Kruskal-Wallis test performed in SPSS, statistically significant 

differences (at p < .05) were found between the groups (p = .002). For post-hoc multiple 

comparisons, t-tests with Bonferroni correction were used, and it was observed that the 

significant differences are between groups G1 and G3 with sig.= .007, and G2 and G3 with 

sig.= .007. It was also found that students in G3 (students who have passed structures courses 

during the regular semester) and those in G1 (students who, having failed structures courses 

during the regular semester, passed remedial summer courses) took less time to graduate than 

students in G2 (who did not take/pass an intensive remedial summer course even though they 

failed the courses during the regular semester). 

 

As can be observed in Table 2, students in G1 (those who pass intensive remedial courses) 

take one semester longer to graduate than students in G3 (those who do not need intensive 

remedial courses). Students from G2 (those who do not take/pass an intensive remedial 

course) take a fraction of a semester longer to graduate than those from G1. 

 

Expected curricular advancement rate 

Degree progression, measured according to the ECAR, provides information about student 

progress in relation to a year of program entry. A student with a factor equal to 1.0 has 

enrolled and passed all the subjects in his/her study plan regarding the period from his/her 

entry to the degree program until the deadline date. Table 3 shows the descriptive data for the 

groups analyzed in terms of degree progression. 

 

Table 3. Descriptive data for each group, by degree progression (ECAR) indicator. 
 G1 G2 G3 

 

Passed 

remedial course 

Failed regular course 

and did not take/pass 

remedial course 

Passed regular 

course 

Mean 0.87 0.79 0.81 

Std. error 0.03 0.03 0.03 

Median 0.93 0.85 0.87 

Mode 1 1 0.96 

Std. dev. 0.14 0.23 0.17 

Sample var. 0.02 0.05 0.03 

Kurtosis 2.19 0.76 -0.31 

Skewness -1.67 -1.26 -0.88 

Range 0.52 0.85 0.58 

Minimum 0.49 0.15i 0.42 

Maximum 1 1 1 

Sum 21.81 44.38 35.59 

Count 25 56 44 

Conf. level (95.0%) 0.06 0.06 0.05 



 

By means of the Kruskal-Wallis test performed in SPSS, statistically significant differences 

(with a p < .05) were found between the groups. As can be seen in Table 3, the students who 

took the remedial courses have a high ECAR, very close to the desired value (1.0). In terms 

of overall score, this group is followed by students who pass the courses in regular semesters. 

In this sense, it should be noted that intensive remedial courses in the summer can be taken 

not only by students who fail a course during the regular semester, but also by those who 

wish to accelerate their degree progress. By doing so, they gain an advantage over those who 

do not accelerate in the same manner during the summer. 

 

Discussion  

This research aimed to discover whether there are significant differences in the rate of degree 

progress and timely graduation between students who: a) take remedial courses and pass; b) 

do not take remedial courses and are left with a failing grade; and c) pass courses during 

regular semesters (and who do not take summer remedial courses). According to those 

mentioned above, there are statistically significant differences between the groups (G1 and 

G3; G2 and G3) concerning the timely graduation indicator. As seen by observing Table 2, 

such differences seem logical to infer. Although students who take remedial courses take one 

semester longer to graduate than those who do not fail these courses, they still take less time 

than those who fail and then do not take remedial courses. To reiterate, this is consistent with 

the findings of the study by De Benedetto et al. [10], who report that remedial courses are 

effective in improving student graduation times. However, the associated cost is that they 

need to acquire the necessary graduate skills to enter the labor market. Nevertheless, 

intensive remedial courses significantly impact the achievement of timely graduation. They 

could even be investigated further regarding their contribution to reducing dropout rates, as 

proposed in research undertaken by Mabel & Britton [14]. 

 

Significant differences were also found between the study groups regarding the degree 

progression indicator. Newell [17] contends that one of the main reasons why the degree 

progression of students who enter into engineering degree programs is negatively affected is 

the result of conceptual weaknesses and deficient mathematical skills. Therefore, it is 

important to analyze the reasons why students in the CE degree program experience 

difficulties in the area of structures. For example, interventions could be made in preceding 

courses before the failure rate grows (as shown in Table 1). By identifying significant 

differences in degree progression rates between courses, Table 3 demonstrates that students 

who take remedial courses achieve an ECAR of 0.87, a desirable number (very close to 1). In 

turn, that ECAR is higher than that achieved by their counterparts in the groups of students 

who do not take/pass remedial courses (0.79) or who pass the courses during the regular 

semester (0.81). 

 

Conclusions 

The present study explored the impact of remedial courses in structures in a Construction 

Engineering degree at a private Chilean university using the indicators of timely graduation 

and degree progression. The findings are partially in line with those reported in the literature. 

Intensive remedial courses in the summer favored timely graduation, improving graduation 

times by 25% compared to students who do not take such courses. The ECAR also differed 

between groups, suggesting that remedial courses offered to students who wish to accelerate 

their degree or make up for a failed course have a positive impact on their degree 

progression. 

 



The limitations of this study are as follows: 1) the period of analysis, which included two 

periods in which both regular and remedial courses were taught in a remote format; 2) 

students who had passed more than one remedial course were included, whereby the passing 

of a remedial course or not is considered in binary terms; and, 3) students who had passed 

courses in other degree programs/universities and entered the degree program in question 

with equivalencies were excluded from the study. 

 

The results of this study highlight two possible future lines of research: first, to investigate 

preceding courses related to concepts such as geometry, analysis of free body diagrams, and 

concepts of forces in order to uncover the root of the conceptual difficulties experienced by 

students in terms of passing the structures courses. A second pending line is to conduct a 

perceptions-based analysis of successful cases of students who, having enrolled and taken 

remedial courses, are not able to pass them, either due to the effect of the teaching 

methodology involved, the design of the course itself, or other social, personal or contextual 

factors.  

 

Finally, it is of the utmost importance to strengthen the degree program. This will help ensure 

that students have improved learning outcomes and are, therefore, better placed to adequately 

address this area of knowledge, which is critical to their subsequent success and performance 

as professionals. 
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