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Abstract
This paper explores the effect of attending face-to-face lectures on examination performance in online Intermediate

Microeconomics courses using a regression discontinuity experimental approach. The instructor implemented a policy

requiring students who scored below the class mean on the first exam to attend four face-to-face lectures before the

second exam. The estimation results show that, on the average, attending face-to-face lectures does not improve

online learning students' examination performance. However, for the group of students who did not or chose not to

access online course materials, attending face-to-face lectures did produce a significant and positive effect on their

grades. As revealed from this study, offering face-to-face lecture options to online learning students requires more

resources but does not significantly improve students' examination performance. In order to enhance students learning

particular for low performing students, a cost effective policy option might not be requiring students to attend face-to-

face lectures but discovering ways to encourage or require students accessing pre-recorded lectures.
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1. Introduction 

Presently, online learning and web-enhanced instruction have become widespread in higher 

education. As a result of information technology advances and cost saving concerns, many 

universities and colleges have expanded their online learning programs in the last decade. Online 

learning opens educational opportunities to a larger variety of the population, such as working 

adults and students with special needs. With the availability of online learning programs, students 

are able to access college education and learn diverse subjects anywhere or any time. In addition 

to online programs, many professors have adopted web-based enhancements such as online 

recorded materials, discussion boards, online quizzes and online office hours to supplement 

students learning in traditional classroom instruction. 

As the online learning programs become prevalent in college education, it is important to pay 

special attention to the quality of online education and investigate whether or not students 

perform significantly different under various types of instruction. Online learning not only 

provides a flexible channel through which students can learn and access course materials 

regardless of locations and time, but also improves traditional distance instruction by allowing 

students to communicate and collaborate with each other in a virtual classroom. However, there 

are some disadvantages associated with online learning programs such as the lack of face-to-face 

interactions with the instructor and peers, difficulties to adopt technology and the likelihood of 

developing procrastinating study habits. 

A combined teaching style of using online media and traditional face-to-face interaction can 

be seen as a hybrid or blended instruction. A hybrid or blended course may produce beneficial 

effects for students’ learning outcomes because students can access online materials frequently 

whenever and wherever they want and still have the opportunity to interact with instructors and 

peers in the real classroom. However, hybrid or blended courses may impose more workloads on 

both students and instructors and that may negatively affect learning outcomes (Vachris, 1999; 

Reasons, 2004). 

Many researchers use control experiments to investigate the effectiveness of various teaching 

styles such as face-to-face teaching, online learning and blended instruction. Some existing 

studies fail to find significant differences in students’ academic performance among different 

learning modes. One possible reason for the insignificant effects might be a result of students’ 

heterogeneous response to different learning modes. For instance, some students might be better 

fit for online learning, and others might benefit the most from face-to-face lectures. Therefore, it 

is possible that the average treatment effect becomes insignificant because of the heterogeneous 

outcomes. 

The main purpose of this paper is to examine whether or not attending face-to-face lectures 

improves students’ examination performance in an online learning Intermediate Microeconomics 



   

 
 

course. We are particularly interested in the group of online learning students who have poor 

examination performance in the early stage of a semester. If we find attending face-to-face 

lectures help students learn better, instructors may consider offering this extra resource to online 

learning students. Offering the choice of attending face-to-face lectures in an online learning 

program can be regarded as one type of hybrid teaching models. To evaluate the effects of 

face-to-face teaching on students’ examination performance in the online learning course, a 

regression discontinuity design are conducted in this study to circumvent potential sample 

selection problems. 

 The organization of this paper is described below. The next section reviews literature; section 

3 describes data and experimental design; section 4 outlines the statistical model; section 5 

discusses empirical results, and section 6 presents the conclusions. 

2. Literature Review 

Whether or not information technology advances produce positive effects on students’ learning 

outcomes has sparked great interest from researchers in many fields. Many efforts have been 

devoted to studying the pros and cons of online-related instruction and investigating examination 

performance of college students under different delivery of teaching styles. Some researchers 

found that web-based enhancements are effective tools to improve students’ performance by 

encouraging their participation in the course through internet (Agarwal and Day, 1998; Flores and 

Savage, 2007; Sosin et al., 2009; Damianov et al., 2009; Calafiore and Damianov, 2011; Chen 

and Lin, 2012). However, other researchers did not find favorable results for online media on the 

learning outcomes in higher education (Savage, 2009). 

As for the comparison of students’ learning outcomes between online instruction and 

traditional instruction, some researchers demonstrated that students perform better in traditional 

face-to-face courses than in online courses (Brown and Liedholm, 2002; Figlio et al., 2013). 

Conversely, some researchers found that online students actually outperform their peers who 

attended face-to-face courses (Smith and Hardaker, 2000). Furthermore, some studies revealed 

that there is no significant difference in students’ examination performance between face-to-face 

lecture instruction and online instruction (Russell, 1999; Batte et al. 2003; Coates et al., 2004). 

In addition to fully online or fully traditional chalk-and-talk teaching styles, hybrid or blended 

teaching style is growing. Hybrid or blended courses combine two different styles of teaching and 

may preserve the benefits of both approaches (Collopy and Arnold, 2009). For instance, students 

can take advantage of internet advances without losing the interaction and collaboration with 

peers (Vernadakis et al., 2012). However, students may feel restricted to the rigid face-to-face 

meeting time and be confused by switching the teaching modes between online instruction and 

traditional instruction. Moreover, students and instructors may also need to make more efforts to 

meet each other’s expectations in a hybrid setting (Reasons, 2004; Mansour and Mupinga, 2007). 



   

 
 

With regard to the evaluation of hybrid teaching, studies conducted by different researchers 

reached different conclusions depending on methodology, sample size, and course subjects. As 

pointed out by Hachey et al. (2014) and Haverila (2011), students’ previous online learning 

experience might be a major indicator toward their success in future online learning courses. 

Some students might learn better in online learning courses but some might need extra help. 

McVey (2009) found that the integration of online components into traditional teaching enhances 

learning outcomes; students in the hybrid teaching group scored better than the traditional 

classroom group in a research method course. Similar results were found in an undergraduate 

computer software course (Vernadakis et al., 2011). Many prior studies have shown that adding 

online features such as captured classroom lectures or supplemental online recorded lectures to 

traditional instruction enhances students’ learning outcomes (Dey et al., 2009; Euzent et al., 2011; 

Chen and Lin, 2012). Kakish et al. (2012) compared students’ examination performance between 

traditional class teaching and hybrid teaching in a statistics course. The authors, however, 

discovered that students’ academic performances between these two groups are not significantly 

different from each other. 

This paper studies from a different angle and explores whether or not offering face-to-face 

teaching to low-performing online learning students improves their examination performance. In 

this paper, same course materials, i.e. identical PowerPoint slides covered in the pre-recorded 

online program, were taught by the same instructor in the face-to-face classroom sessions. In 

addition to taking advantage of information technology advances provided by the online program, 

the face-to-face learning option offers students extra opportunities to learn and interact with the 

instructor and peers. Therefore, online learning students might benefit and learn better from this 

type of hybrid instruction, particularly for those poor-performing students. Additionally, this 

study adds value to the literature by using a unique data set and implementing a regression 

discontinuity method to identify the causal relationship between face-to-face lecture attendance 

and examination performance in a fully online economics course. 

3. Data and Regression Discontinuity Design 

This study used data from two online learning Intermediate Microeconomics courses. Two 

sample groups including 108 students in the Fall of 2011 and 109 students in the Fall of 2012 

were included. The two online courses were taught by one of the authors at a public university in 

Taiwan. The university is among the top two of Taiwan universities in social science research. 

Most students enrolled in the online learning Intermediate Microeconomics courses were 

sophomores and majored in business. Each semester consisted of 17 weeks of instruction. 12 

online pre-recorded lectures were assigned to 12 of the weeks, 3 examinations and 2 in-class 

project presentations were assigned for 5 of the weeks.  

There were around 10 Intermediate Microeconomics courses offered at the university every 



   

 
 

semester, and only one of them offered online learning option during the sample period. Students 

could choose to enroll in any of the 10 Intermediate Microeconomics courses. It is of note that a 

potential selection problem may arise because students who chose to enroll in online courses 

instead of traditional face-to-face courses might be the ones who benefit the most from online 

learning. Therefore, estimation results derived from this study should be interpreted as for 

students who select to take online courses but not for the general student population at the 

university. 

The instructor implemented a mandatory attendance policy which was stated on the course 

outline. The attendance requirement was contingent on students’ first examination performance. 

The first exam was held at the sixth week in both semesters. There were 4 live in-class lectures 

offered after the first exam and before the second exam. If a student’s first exam score was below 

the class mean, he or she would be required to attend the subsequent four lectures taught by the 

instructor. Since students did not know the exact mean grade when preparing for the first exam, 

whether or not students were required to attend live lectures can be assumed to be random around 

the cutoff point, i.e. the mean score. Additionally, there was no punishment if students missed any 

of these required lectures. As for students with above mean grades, they were free to choose 

whether to attend live lectures or not. 

In these four face-to-face lectures, identical PowerPoint slides covered in the pre-recorded 

lectures were taught by the same instructor. The group of students who scored just below the 

class mean on the first exam was regarded as the treatment group in the regression discontinuity 

analysis. The group of students who scored just above the class mean on the first exam was 

regarded as the control group. By comparing the second exam performance of the treatment 

group with the control group, we were able to estimate the face-to-face lecture attendance effect 

for students whose first exam grades near the class mean. 

Even though students who scored below the class mean were required to attend the four 

face-to-face lectures before taking the second exam, some students were still absent. On the 

average, students in the treatment group attended 3 lectures. Because not all the students in the 

treatment group attended all 4 lectures in this quasi experiment, the study was considered as a 

fuzzy regression discontinuity design in the literature. 

4. Statistical Models 

Equation (1) describes the relationship between a student’s examination performance and a 

range of learning inputs. 

yij = rij + xij + γj + εij, i = 1, 2, …, I, j = 1, 2, 3, …, J            (1) 

yij corresponds to student i’s observed examination performance on question j, which is defined as 

percentage of the score awarded for question j. rij is the attendance variable which is equal to 1 if 

student i attends the corresponding face-to-face lectures when question j is covered; rij is equal to 



   

 
 

0 if student i does not attend face-to-face lectures when question j is covered. The coefficient  , 

which is the major interest of this paper, represents the face-to-face lecture attendance effect on 

examination scores. xij is a vector of covariables which affect a student’s exam performance. γj 
represents question j’s specific effect, and εij is a random disturbance term. I denotes total 

number of students; J denotes total number of examination questions. 

There is a potential endogenous problem associated with the attendance variable if we use the 

ordinary least square method to estimate the attendance effect. For instance, unobserved 

motivation might affect a student’s attendance and academic performance simultaneously. Hence, 

we employ a regression discontinuity approach to solve the potential endogeneity problem in this 

study. A number of studies have relied on regression discontinuity design to identify the program 

effects in the context of economics education (Lee and Lemieux, 2010; Dobkin et al, 2010; Chen 

and Okediji, 2014). 

A regression discontinuity approach allows us to causally identify the lecture attendance 

effects using a quasi experiment design. In this quasi experiment, students who scored just below 

the class mean on the first exam were considered as the treatment group, and were required to 

attend face-to-face lectures taught by the instructor. In contrast, students in the control group, 

namely those who scored just above the class mean on the first exam, were not subject to the 

compulsory attendance policy. 

To apply regression discontinuity design, only students whose first exam scores near the class 

mean were kept in our sample. As pointed out by Lee and Lemieux (2010), using a larger window 

of data could reduce variance but introduce more bias to the estimation. In this study, two 

samples were used in order to obtain robust estimation. Both samples consisted of certain 

percentage of the total number of students who scored right below the class mean and right above 

the class mean on their first exam in the Fall semesters of 2011 and 2012. In the first sample, we 

kept 20% of the total number of students. Among students in the first sample, half of them scored 

right below the class mean and half of them scored right above the class mean. Using the same 

methodology, we created the second sample and kept 40% of the total number of students. 

Among these students, half of them scored right above the class mean and half of them scored 

right below the class mean. We describe the first sample as the “20% sample” and the second 

sample as the “40% sample” hereafter. 

Applying the regression discontinuity design described above, equation (2) is constructed. 

yij = rij + m(midtermi - ) + xij +γj + εij, i = 1, 2, …, I, j = 1, 2, 3, …, J         (2) 

We estimate equation (2) using an instrumental variables (IV) method. The binary variable of 

whether or not a student is required to attend face-to-face lectures is used as an instrumental 

variable for the attendance variable, rij. If a student’s first exam score is below the class mean, he 



   

 
 

or she will be required to attend the 4 face-to-face lectures before the second exam. midtermi is 

student i’s first midterm exam score.  is the class mean of the first midterm exam scores which 

is used to normalize the scores to be zero around the mean score (i.e. midtermi - ). Following the 

literature in this line of research, m(.) is a low order polynomial function. As described above, xij 

refers to various covariables affecting a student’s exam performance. γj represents question j’s 

specific effect, and εij is a random disturbance term. I denotes total number of students; J denotes 

total number of examination questions. 

5. Empirical Results 

Table I reports the summary statistics of the “20% sample” and Table II reports that of the 

“40% sample”. As shown in Tables I and II, the below mean group and the above mean group are 

not statistically different from each other in terms of first exam performance, prior GPA and 

gender. This implies that experiment and control groups are similar in many ways except for the 

treatment itself which is the mandatory attendance policy in this analysis. From Tables I and II, 

the frequency of attending face-to-face lectures for the below mean group is much higher than 

that for the above mean group. However, on the average, number of recorded lectures watched by 

the above mean group is higher than that of the below mean group. The percentage of students 

who never watched the 4 recorded lectures ranges from 9.09% to 36.36%. 

In addition, we find that the second exam performance for the control group and the treatment 

group does not seem to be very different from each other. There are several plausible reasons for 

this. First, the treatment group performs as well as the control group on the second exam because 

the assignment of treatment and control group is purely random and the treatment effect is 

negligible. The second explanation is that mandatory attendance policy works well and helps 

students in the treatment group learn better so that their exam performance is similar to that of 

control group. The third explanation is that low-performing students have stronger motivations to 

work harder on second exam to be able to pass the course. 

Next, to better gauge the relationship between face-to-face lecture attendance and students’ 

examination performance, we control for other covariates to estimate the statistical model. Other 

control variables include whether or not a student finished watching online lectures, first exam 

score, gender, prior GPA, and exam question dummy variables. 

Tables III, IV, V, and VI present the estimation results for two samples. As described in 

Equation (2), a student’s second exam performance is the main dependent variable in this model. 

The major independent variable of interest is whether or not a student attends face-to-face 

lectures. There is still an endogeneity problem associated with whether or not students attend 

face-to-face lectures even though they are required to attend live lectures. Hence, we adopt an 

instrumental variable approach. In this analysis, whether or not a student is required to attend 

face-to-face lectures by the instructor is the instrumental variable. If a student’s first exam score 



   

 
 

is below the class mean, then he or she will be required to attend face-to-face lectures.    

We argue that the mandatory variable is a proper instrumental variable based on the following 

two reasons. First, the mandatory policy variable is highly correlated to whether or not students 

actually attend lectures. Second, for the group of students whose first exam score is near the class 

mean, being selected to control or treatment group is likely to be random. We therefore expect 

that the mandatory policy variable is not correlated with the random disturbance. 

Tables III and IV present the first stage estimation results of the 20% and 40% samples 

respectively. We estimate four models and obtain similar results. Students who were required to 

attend lectures were more likely to attend face-to-face lectures, and the effect is statistically 

significant from zero. Also, the values of R-squared range from 0.34 to 0.54, and F-test statistics 

are large numbers and all significantly different from zero. Hence, we probably do not have the 

weak IV problem in this case. 

The second stage estimation results are reported in Tables V and VI. For the purpose of 

comparison, both IV and ordinary least squares (OLS) models are presented. Estimation results of 

most models show that whether or not students attend face-to-face lectures has a positive impact 

on students’ examination performance. However, the effect is not statistically significant among 

all models. This implies that offering face-to-face lectures in an online course does not produce 

beneficial effects for students. This finding is consistent with the result found in Kakish et al. 

(2012) but contradicts with those findings in McVey (2009) and Vernadakis et al. (2011). 

One plausible explanation for the insignificant lecture attending effect is that there might be a 

correlation between attending face-to-face lectures and watching online course materials. For 

instance, when students did not attend face-to-face lectures, they could still watch online 

materials to prepare for examinations. Therefore, they might perform as well as students who 

attended the lectures. In such an instance, whether or not attending live lectures may not produce 

an effect on students’ academic performance. 

In order to test whether the face-to-face lecture attendance effect is different among students 

with different online viewing patterns, we divided the sample into three groups based on viewing 

patterns including (1) never watched, (2) watched some, and (3) finished watching online 

recorded lectures before the second exam. We focused on the two extreme opposite groups 

including students who never watched online lectures and those who finished watching online 

lectures, and we estimated the IV models again. Table VII shows that, for the groups of students 

who never watched online recorded lectures, attending face-to-face lectures yields a positive and 

significant effect on their examination performance in both “20% sample” and “40% sample”. 

For example, in the 20% sample, for students who never watched online course materials, 

attending face-to-face lecture leads to 32.9% grade improvement. 

From our analysis, a positive attendance effect is only observed for the group of students who 



   

 
 

never watched online pre-recorded lectures. One implication derived from this estimation is that 

offering face-to-face lecture in an online course is beneficial for low performing students who 

barely accessed online course materials. 

Additionally, it is worth noting that if attending face-to-face lecture is a perfect substitute for 

accessing online course materials, a cost effective policy might be encouraging students viewing 

pre-recorded online materials but not requiring them to attend live lectures. To examine the 

association between viewing behavior and examination performance, Figures 1 and 2 are drawn. 

Figure 1 shows the distribution of exam 1 grades by viewing pattern using the data from the Fall 

of 2011. A similar pattern was found in the Fall of 2012. Students who accessed more online 

course materials did perform better on exam 1. Figure 2 describes the correlation between first 

exam and second exam scores. As shown in Figure 2, the regression discontinuity cutoff point is 

the mean grade of exam 1 which was 17.5 in this case. Students were divided into two groups 

according to number of recorded lectures watched during the period between the first and the 

second exam. We find that many students in the bottom half of grades distribution were those 

who watched less than 2 pre-recorded lectures. Hence, we conjectured that students’ viewing 

patterns are highly correlated with their examination performance. Consequently, in terms of 

enhance students learning especially for low performing students, a cost effective policy might be 

finding ways to encourage students watching pre-recorded lectures but not necessarily requiring 

students to attend face-to-face lectures. 

6. Conclusions 

As computer technology advances, fully online programs and hybrid learning courses have 

become viable options. From the viewpoint of efficiency, providing supplementary options like 

traditional classroom instruction in online learning programs may increase students’ welfare, help 

them learn better, and score higher on examinations. However, if providing such options does not 

enhance students’ learning outcomes, then this provision implies higher costs and more use of 

resources. 

To answer the question of whether or not providing face-to-face lecture options improves 

online learning students’ grades, this study estimates the effect of attending face-to-face lectures 

on students’ examination performance in an online learning Intermediate Microeconomics course. 

By using a regression discontinuity approach, we attempted to causally identify the face-to-face 

lecture attendance effect in a traditional fully online course. 

Our estimation results demonstrate that, on the average, attending face-to-face lectures does 

not improve online learning students’ examination performance. However, for the group of 

students who did not or chose not to access online course materials, attending face-to-face 

lectures did produce a significant and positive effect on their grades. 

As revealed from this study, on the average, offering face-to-face lecture options to online 



   

 
 

leaning students requires more resources but does not significantly improve students’ 

examination performance. In order to enhance students learning particular for low performing 

students, a cost effective policy option might not be requiring students to attend face-to-face 

lectures but discovering ways to encourage or require students accessing pre-recorded lectures.  

When evaluating the effectiveness of hybrid teaching style in online learning programs, this 

study provides useful information to policymakers and educators in higher education. More 

research is needed in the future to thoroughly assess the learning outcomes under online learning 

and hybrid learning instruction.
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