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Abstract

Several studies have reported the effects of class time on 
overall students’ performances, but there are just few on the 
influence of factors as absences, gender, class section, class 
difficulty or semester. The objectives of this study were to an-
alyze the effects of the above mentioned factors (absences, 
class time, gender, class difficulty and semester) on college 
students’ performance in three science classes: Principles of 
Biology (BIOL 150), General Botany (BOTN 210), and Micro-
biology & Immunology (BIOL 330) over a period of 3 years. 
Analysis of variance (ANOVA) for absences showed signifi-
cant differences for the number of those between the differ-
ent semesters (fall, spring, and summer) and that students 
tend to miss more classes  (P>0.05) during fall and spring 
than summer semesters. Gender (P>0.3515) and class sec-
tion (P>0.0608) do not seem to significantly affect the aver-
age grades in general biology and microbiology. Regarding 
gender, significant differences were observed in BOTN 210 
between females and males average grades. Females tend 
to do better than males at least in this class. There was a 
moderate but strongly significant negative correlation (-0.59, 
P>0.0001***) between the average grades and the number 
of absences in almost all classes. ANOVA also showed sig-
nificant differences for the average grades between the differ-
ent class times at P>0.0020*. The Tukey-Kramer test revealed 
that students perform better in morning classes compared to 
afternoon classes. The class time plays a significant role in 
the number of absences as well. Analysis showed that the 
most “convenient” time for students is late morning or after

__________________________________________________
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noon given that they tend to result in fewer absences. In ad-
dition, students tend to receive better grades in BOTN 210 
that they do in BIOL 330 and BIOL 150 (Means 77.33, 69.42, 
and 67.82, respectively) which can be justified by the fact 
that the latter two are more intense than the first. Overall, 
absences are the only factor among those studied (absences, 
gender, class section, class difficulty  and semester) that seem 
to affect student’s grades negatively in all three classes (BIOL 
150, BOTN 210 and BIOL 330). Typically, factors such as gen-
der, and class section do not have any effect on students’ 
performance. Results for class time show that students may 
perform better in morning or evening classes. In other cases 
time does not play any significant role to efficiency. 
 
Introduction

Few studies at the beginning of last century reported the ef-
fects of time of day on memory (Gates, 1916; Laird, 1925) but 
such studies have increased in the last decades. Currently, there 
is ample evidence that memory is influenced by time of day. 
Several research findings reported that time of the day, circa-
dian type, and class difficulty exert tremendous influences on 
students’ ability to comprehend subject matter and their overall 
performance in class.  

Natale and Lorenzetti (1997) investigated how time of the 
day affects narrative comprehension in evening and morning 
using human subjects. They found that immediate memory per-

13



KB
M

 J
ou

rn
al

 o
f 

Sc
ie

nc
e 

Ed
uc

at
io

n 
- 

IS
SN

 1
94

9-
14

5X
. P

ub
lis

he
d 

By
 K

BM
 S

ci
en

tifi
c 

Pu
bl

ish
in

g,
 L

P 
(w

w
w

.k
bm

-s
ci

en
tifi

c-
pu

bl
ish

in
g.

or
g) formance was better in the afternoon vs. morning for afternoon 

types than for morning types and vice versa. 
In addition, the influence of the day on the performance 

variations of morning and evening types was studied using four 
different tasks: logic reasoning, visual search, mathematical rea-
soning and spatial reasoning. It was reported that there are 
significant differences between morning and evening types in 
visual search but not in reasoning tasks (Natale et al., 2003). 

Other studies report the influence of circadian type, time 
of day, and class difficulty on students’ grades. It was showed 
that “optimal-time-of-day” had a significant effect on students’ 
grade for difficult classes, and evening type students were most 
affected by standard class times (McElroy and Mosteller, 2006). 
Recently, Giampierto and Cavallera (2007) studied the influ-
ence of morning and evening on creative thinking in a sample of 
120 subjects: 68 males and 52 females. They found that evening 
types are more capable of creative thinking than morning types 
but no differences between men and women were shown.  

Megdal and Schernhammer (2007) investigated several cor-
relations for poor sleepers in 131 high school students. Sleep 
deficit was reported in 80% of these students including 69% of 
girls and 58% of boys, respectively. Their results also showed 
that eveningness was strongly associated with sleeplessness.

Few studies addressed the influence of class attendance on 
performance. Romer (1993) investigated how absenteeism af-
fects students’ performance and learning. He found a statistical-
ly significant negative effect for absenteeism on students’ per-
formance (Romer, 1993). His study revealed that when students 
attend only a quarter of his class meetings, they earn an aver-
age grade of C- and when they attend they attend all of the 
lectures, they earn a B+ (Romer, 1993).  Other studies showed a 
direct correlation between grades and the number of absences 
(Durden and Ellis, 1995; Vodopich & Moore, 2008; Zaru, 2010). 
The objectives of this study were to (1) compare students grades 
in morning versus afternoon science classes (2) investigate the 
influence of attendance on student’s grades, and (3) compare 
male versus females grades. The science classes used were 
Principles of Biology (BIOL 150), General Botany (BOTN), and 
Microbiology and Immunology (BIOL 330) classes. Students’ 
grades were monitored over a period of 3 years. 

Methods

The influence of absences, class time, gender, class section, 
class difficulty and semester on grades of 621 students in three 
different classes: BIOL 150 (232 students), less difficult; BOTN 
210 (207 students), intermediate; and BIOL 330 (182 students), 
difficult, were investigated over a period of 3 years (2006-
2009) at Fayetteville State University (Table 1). The sample in-
cluded 484 females (77.9%) and 137 males (22.1%) (Table 2). 
In assessments, students were asked the same question: “How 
do you choose the classes to take in a particular semester?” 
in all the sections of the three courses studied here. Students 
chose classes according to their schedule and not time prefer-
ence (data no shown).    

Means, ranges, and standard errors for the total number 
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of days of absence, and grades were calculated and ANOVA 
was performed to check if factors such as absences, class time, 
gender, class difficulty and semester affect students’ grades. 
Separation of the means was performed with the use of Tukey-
Kramer test. Additionally, Pearson correlation coefficients were 
calculated to study relationships among the measured traits. 
Analyses were performed on JMP 8.02 (SAS Institute Inc., Cary, 
NC, USA).

Results and Discussion

The three undergraduate classes studied, BIOL 150, BOTN 
210, and BIOL 330, including information about class times, se-
mesters, and academic years used in this study are presented in 
Table 1.	

Figures 1, 5 and 8 present the distribution of averages of 
grades for BIOL 150, BOTN 210, and BIOL 330 respectively. 
Figures 2 and 6 show the differences in means for grades in fall, 
spring, and summer semesters for BIOL 150 and BOTN 210, 
respectively. Figures 3 and 9 show average grades in different 
class times (morning and afternoon) for BIOL 150 and BIOL 330, 
respectively. Figures 4, 7, and 10 show bivariate fit of average 
grades by absences in BIOL 150, BOTN 210, and BIOL 330, re-
spectively. Figure 11 shows average grades in the three classes.   

a. BIOL 150 

In BIOL 150 the mean grade of all students attended over 
the three studied years was 67.81 (± 19.29) with a range from 
8 to 100 (Fig. 1). ANOVA showed that a factor that significantly 
affected the average grade is semester (fall, spring, summer) at 
P>0.0001***. The average grades for summer semester were 
significantly higher than those for spring and fall at P>0.05 (Fig. 
2). Gender (P>0.7199) and class section (example BIOL 150-1 
vs. BIOL 150-4) (P>0.1320) did not seem to affect the aver-
age grade significantly. Class time seemed to have a significant 
effect (P>0.0018**) on the performance of students. Students 
that attended afternoon classes got better grades (mean 71.27) 
than those whose attended morning ones (mean 63.34) (Fig. 
3). Finally, the number of absences was a factor that affected 
grades significantly. The bivariate fit of average grade by ab-
sences in Fig. 4 showed the moderate but strongly significant 
negative correlation (-0.69, P>0.0001***) between grades and 
number of absences, a result which is in agreement with other 
studies (Romer, 1993; Vodopich & Moore, 2008; Zaru, 2010). 

b. BOTN 210

In BOTN 210 the mean grade of all students over the three 
studied years was 77.33 with a standard deviation of 12.74. 
The grades ranged from 7.5 to 100 while the 75% of students 
was over 85 (Fig. 5). Statistical analysis revealed that a factor 
that played an important role to students’ performance is se-
mester (P>0.005**). More specifically, students received better 
grades in summer and fall than in spring (Fig. 6). Other factors 
such as gender (male vs. female), class time (early morning vs. 
late morning), or class section (BOTN_1 vs. BOTN_2) did not af-
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Table 1. Undergraduate classes used in this study: Principles of Biology (BIOL 150), General Botany 
(BOTN 210), and Microbiology & Immunology (BIOL 330). Times when these classes were conducted 
are shown below each class. 

Academic Year 2006-2007 Academic Year 2007-2008 Academic Year 2008-2009

Fall 2006 Fall 2007 Fall 2008

BIOL 150 (Section 1) BIOL 150 (Section 1) BIOL 150 - NA
Section 1 (11 AM-12 PM) Section 1 (8-9 AM)

BOTN 210 (Sections 1&2) BOTN 210 (Sections 1&2) BOTN 210 (Sections 1&2)
Section 1 (8-10 AM) Section 1 (8-10 AM) Section 1 (8-10 AM)
Section 2 (10 AM-12 PM) Section 2 (10 AM-12 PM) Section 2 (10 AM-12 PM)

BIOL 330 (Sections 1&2) BIOL 330 (Sections 1&2) BIOL 330 (Sections 1&2)
Section 1 (11 AM - 12 PM) Section 1 (9:30 AM - 10:30 AM) Section 1 (9:30 AM - 10:30 AM)
Section 2 (9 AM - 10 AM) Section 2 (9:30 AM - 10:30 AM) Section 2 (9:30 AM - 10:30 AM)

Spring 2007 Spring 2008 Spring 2009

BIOL 150 (Section 1) BIOL 150 (Section 1) BIOL 150 (Section 1)
Section 1 (11 AM – 12 PM) Section 1 (8-9 AM) Section 1 (9-10 AM)

BOTN 210 (Sections 1&2) BOTN210 (Sections 1&2) BOTN 210 (Sections 1&2)
Section 1 (8-10 AM) Section 1 (8-10 AM) Section 1 (8-10 AM)
Section 2 (10 AM-10 PM) Section 2 (10 AM-12 PM) Section 2 (10 AM-12 PM)

BIOL 330 (Sections 1&2) BIOL 330 (Sections 1&2) BIOL 330 (Sections 1&2)
Section 1 (9 AM - 10 AM) Section 1 (9 AM - 10 AM) Section 1 (9:30 AM - 10:30 AM)
Section 2 (10 AM - 11 AM) Section 2 (9 AM - 10 AM) Section 2 (9:30 AM - 10:30 AM)

Summer 2007 Summer 2008 Summer 2009

BIOL 150 - NA BIOL 150 (Section 1) BIOL 150 (Section 1)
Section 1 (10-11 AM) Section 1 (11 AM – 12 PM)

BOTN 210 (Section 1) BOTN 210 (Section 1) BOTN 210 (Section 1)
Section 1 (8-10 AM) Section 1 (8-10 AM) Section 1 (8-10 AM)
Section 2 (10 AM-12 PM) Section 2 (10 AM-12 PM) Section 2 (10 AM-12 PM)

BIOL 330 - NA BIOL 330 - NA BIOL 330 - NA 

Course Gender No. of Students Percentages

Principles of Biology: Females 187 80.60%

Males 45 19.40%

Total 232 100%

General Botany: Females 162 78.30%

Males 45 21.70%

Total 207 100%

Microbiology: Females 135 74.20%

Males 47 25.80%

Total 182 100%

Table 2. The total numbers of student males and females in the three classes 
included in the study: Principles of Biology, General Botany, and Microbiology.
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Fig. 1. Frequency distribution of average grades in BIOL 150 from 
2006-2008.

Fig. 2. Average grades in different semesters (fall, spring and summer) 
in BIOL 150 from 2006-2008.

Fig. 3. Average grades in different class time (morning and afternoon) 
in BIOL 150 from 2006-2008.

Fig. 4. Bivariate fit of average grades by absences in BIOL 150 from 
2006-2008.

Fig. 5. Frequency distribution of average grades in BOTN 210 from 
2006-2008. 

Fig. 6. Average grades in different semesters (fall, spring and summer) 
in BOTN 210 from 2006-2008.
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fect grades significantly. Similar to the results from BIOL 150, the 
number of absences was again a factor that influenced grades. 
The bivariate fit of average grade by absences in Fig. 7 showed 
the strong negative correlation (-0.34, P>0.0001***) between 
grades and number of absences which is once more in agree-
ment with previously reported studies (Romer, 1993; Vodopich 
& Moore, 2008; Zaru, 2010). 

c. BIOL 330

Descriptive statistical analysis of grades in BIOL 330 exhib-
ited a range from 15 as the minimum to 95 as the maximum 
with a mean value of 69.43 (±14.15) (Fig. 8). From the stud-
ied factors, only class time appeared to play a role on grades. 
In early morning classes students received significantly better 
grades (mean 71.23) than those who attended late morning 
(mean 58.33) or afternoon classes (mean 62.58) (Fig. 9). These 
results are in agreement with previous reports (Kerkhof, 1985; 
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Fig. 7. Bivariate fit of average grades by absences in BOTN 210 from 
2006-2008.

Fig. 8. Frequency distribution of average grades in BIOL 330 from 
2006-2008.

Fig. 9. Average grades in different class time (early or late morning 
and afternoon) in BIOL 330 from 2006-2008.

Fig. 10. Bivariate fit of average grades by absences in BIOL 330 from 
2006-2008. 

Fig. 11. Average grades in different classes (BIOL 150, BIOL 210 and 
BOTN 330) from 2006-2008.
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Tankova et al., 1994; Natale and Lorenzetti, 1997; Natale and 
Adan, 1999; Natale et al., 2003; Giampietro and Cavallera, 
2007). Among the students surveyed, 62.5 % were afternoon 
like individuals and 37.5 % were morning like individuals which 
is in agreement with the general trend that college students tend 
to have a 20–30% inclination towards eveningness (Akerstedt 
and Toesvall, 1981; Giampietro and Cavallera, 2007). In addi-
tion, once again, absences are a standard factor that influences 
grades in a negative way. Figure 10 shows the strong negative 
correlation (-0.605, P>0.0001***) between the two variables. 

Conclusions

Concerning class difficulty, the three courses under study are 
considered to require different level of effort. BIOL 150 is the 
least intensive class while BIOL 330 the most demanding one.  
Analysis of students’ performance over the years showed that in 
BOTN 210 the mean grade (77.33) was significantly higher than 
the means in BIOL 150 (67.82) and BIOL 330 (69.43). 

Data revealed that class time played a significant role in 
the number of absences (P>0.0194*) indicating that the most 
“convenient” time for students is either 9:30–10:30 am or 4–6 
pm when their attendance is more consistent. Also, it was also re-
vealed that there is a significant difference in the number of ab-
sences between semesters (P>0.0268*,) and more specifically 
that student absences are more typical in fall than in spring se-
mester. On the other hand, class section (P>0.3343) and gender 
(P>0.1362) are not factors that affect the number of absences. 
Grades and absences were not surprisingly (Vodopich & Moore, 
2008; Zaru, 2010) found to be negatively correlated (-0.605, 
P>0.0001***) and regression can be described as Average 
grade = 75.58601 – 1.57559 x Absences.

In addition, analysis of grades revealed significant differ-
ences (P>.0001***) beween the three classes studied (BIOL 
150, BIOl 330 and BOTN 210). Students tend to receive better 
grades in BOTN 210 than they do in BIOL 330 and BIOL 150 
(Means 77.33, 69.42, and 67.82, respectively) (Fig. 11). This re-
sult does not coincide with the level of difficulty of these classes. 
Again, gender does not seem to affect grades significantly.  

Significant differences (P>0.0126*) were observed in terms 
of absences between the three different classes (BIOL 150, BIOL 
330 and BOTN 210). Students tend to be less typical in BIOL 
150 than in BOTN 210 and BIOL 330. In general, students tend 
to have more absences when classes start earlier in the morning, 
8, 9, or 10 AM. 

In general, among the studied factors (absences, gender, class 
section, class difficulty and semester) for all three classes (BIOL 
150, BOTN 210 and BIOL 330) absences seem to be the factor 

that affects the performance of students constantly in a negative 
way. Therefore, we suggest that American universities and colleges 
combat absenteeism whenever possible to boost students’ perfor-
mance. Students may perform better in morning or evening classes 
depending on the class. We believe that student performance is af-
fected in early morning classes and suggest that Department Chairs 
avoid scheduling early morning science classes whenever possible.
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