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Introduction 

 

Statistics is a structural method in solving a problem 
and frequently used in various fields (Sahari,et 
al.,2009).  Statistics is the systematic collection and 
analysis of numerical data, in order to investigate or 
discover relationships among phenomena so as to 
explain predict and control their occurrence. Statistics 
is divided into two branches: Descriptive and Inferen-
tial Statistics (Harris, 2007). Descriptive statistics are 
used in everyday life in areas such as government, 
healthcare, business, and sport while Inferential 
(analytical) statistics makes inferences about popula-
tions (entire groups of people or firms) by analyzing 
data gatheredfrom samples (smaller subsets of the 
entire group), and deals withmethods that enable a 
conclusion to be drawn from these data and investi-
gates whether thedata are consistent with that hypoth-
esis (Harris, 2007). 
 

It is important for researchers to understand statistics 
so that they can be informed, evaluate the credibility 
and usefulness of information, and make appropriate 
decisions. Some of the major purposes of statistics are 
to help us understand and describe phenomena in our 
world and to help us draw reliable conclusions about 
those phenomena (Baltimore County Public Schools, 
2010). 
 

With these importance mentioned, it is stated in 
CHED memo no. 53, series of 2007 on policies and 
standards for graduate programs in education for 
teachers and other education professionals as part of 
the goal of Graduate education that: 

…Graduate education is also one of the most 
effective means of developing capacities related to 
doing research that will improve educational theory 
and practice in the many different aspects of the edu-
cational process… 

Aside from that, the curriculum outline found in the 
same document includes 9 units of core/foundation 
courses for both thesis and non-thesis program which 
includes 3 units Statistics, 3 units methods of research 
and 3 units that depends on students’ major. Hence, 
Commission on Higher education requires the gradu-
ate students to take statistics course to prepare them in 
making research.  
 

With these, the need to understand statistics in con-
ducting research is very important especially when 
working on quantitative data. One of the basic con-
cepts needs to be developed is the significance level 
because this is the guide of the researcher whether to 
accept or reject the null hypothesis stating that there  
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Abstract  
 

The need to understand statistics in conducting research is very important especially when working on quantita-
tive data. A very important concept that needs to be fully understood particularly in hypothesis testing is the sig-
nificance level. Collado (2015) found out that graduate students have a fair level of understanding of the con-
cepts of significance level; thus she constructed an e-module on the said topic designed for use by graduate stu-
dents. The e-module was used in conducting true experimental design particularly randomized pretest-post test 
control group design with two classes of graduate Statistics to compare instructions with e-module and without 
e-module. The class with e-module was only given brief discussion on the interventions, while the group with e-

module was taught with pure lecture method. The students taught with e-module obtained relatively higher 
scores than the students taught without the e-module only in one cluster of the lesson.After controlling the ini-
tial differences in scores, there was no significant difference in the mean scores of graduate students who differ 
in sex and intervention revealing further that e-module can be a substitute to lecture method. This implies that e
-module could reinforce graduate students’ independent learning and could help them cope with the lessons 
missed in class. E-module can also be taught in combination with the traditional methods to better improve the 
understanding about the level of significance. 
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is no significant relationship/difference or correlation 
between and among the variables involved.  However, 
methodologists constantly point out that researchers 
misinterpret p-values (Magnuson. nd). Furthermore, 
Collado (2015) in her study cited that significance 
level is a misleading term that many researchers do 
not fully understand (Creative Research Systems, 
2014), thus some researchers misinterpret their re-
search’ results (Bruce, 1994) and so her study aimed 
to investigate the level of understanding on signifi-
cance level by graduate students who took statistics 
and would probably write their thesis or dissertation. 
She found out that graduate students have a fair level 
of understanding on the concepts of significance level 
revealing that they have fairly correct notions about 
levels of significance so as part of her problem, a 
module, on significance level with particular focus on 
specific levels of significance and its importance is 
designed for use of graduate students. Since the mod-
ule was only part of her problem, the effectiveness of 
the module was not yet checked. 
Thus, this study aimed to determine the effectiveness 
of integratingthe e-module as a tool in teaching signif-
icance level in educational statistics for graduate stu-
dents. 

 

Statement of the Problems 

The purpose of this study was to determine the effec-
tiveness of the e-module as a tool in teaching among 
the graduate students enrolled in Statistics during the 
first semester, school year 2015-2016. Specifically, 
this study aimed to answer the following questions: 
 

1. What is the level of understanding on concepts 
about significance level of the studentsin the 2 
classes of Statistics taught before and after the 
interventiona) withe-module and b) without e-

module? 

 

2. Is there a significant difference between the mean 
gained score (total and per cluster) of students when 
grouped by intervention? 

 

3. After controlling the initial differences in scores, is 
there significant difference in the mean score of grad-
uate students who differ in sex and intervention? 

 

Methodology 

 

This study employed true experimental design partic-
ularly the randomized pre-post test control group de-
sign. The design used in the study was shown below. 
 

 

 

This study also used descriptive-comparative type of 
research. The subjects of the study were the students 
enrolled in graduate Statistics during the first semes-
ter, SY 2015-2016. To compare the effectiveness of 
the instruction with e-module and without e-module, 

random sampling on larger class was performed to 
have equivalent number of samples. This is in consid-
eration of conditions that need to meet in using statis-
tical test.The class with e-module was only given 
brief discussion on the interventions, while the group 
with e-module was taught with pure lecture method. 
 

The study made use of assessment test on level of 
understanding on level of significance that serves as 
pre-test and post-test adopted from Collado(2015) 
with a Cronbach’s alpha of 0.702. The reliability in 
the current study was 0.876. 
 

Findings 

 

Section 1. Level of Understanding on Concepts about 
Significance Level of the Students enrolled in Statis-
tics Class Taught with E-module and without E-

moduleBefore and After the Intervention. 
 

Table 1.1 Level of Understanding on Concepts about 
Significance Level of Students in Statistics Class 
Taught Before and After the Interventionwith E-

module and without E-module. 
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The interventions conducted in the two classes have 
changed the level of understanding of students in sta-
tistics class from poor-moderate to fair-great under-
standing.This indicates that there was a level up on 
understanding concepts about significance level of 
students in statistics class after the interventions. 
 

Based on the frequency count and percentage, the 
interventions performed were effective in increasing 
the level of understanding on significance level. The 
intervention with e-module can improve level until 
very great understanding compared with intervention 
without e-module; it can increase level until great 
understanding only. 
 

Table 1.2Descriptive Statistics of the Level of Under-
standing on Concepts about Significance Level of 
Students in Statistics Class Taught Before and After 
without E-module 

Table 1.2 shows that the intervention without e-

module can improve the level of understanding of the 
participants in the concepts on meaning of signifi-
cance, importance of significance, types of decision 
error, p value and confidence level but not with spe-
cific levels of significance. Further lecture-discussion 
on specific levels of significance was needed to im-
prove the level of understanding on specific levels of 
significance concepts. 
 

Overall, the level of understanding of the participants 
increased from fair (M=33.69, SD=9.43) to moderate 
(M=58.16, SD=10.04).  
 

Table 1.3 Descriptive Statistics of the Level of Under-
standing on Concepts about Significance Level of 

Students in Statistics Class Taught Before and After 
Intervention with E-module  
 

 

 

As 

gleaned from table 1.3, the levels of understanding on 
concepts about significance level were improved in 
the statistics class taught with e-module. The result 
shows that 2 clusters were improved from moderate to 
very great. Overall, the level of understanding on con-
cepts about significance level of students in statistics 
class taught with e-module improved from fair 
(M=32.13, SD=11.17) to great (M=64.26, SD 22.2). 
 

Based on the results presented in table 1.2 and 1.3, the 
interventions performed were effective in increasing 
the level of understanding of students in concepts 
about significance level. The interventions without e-

module can improve the level of understanding until 
moderate understanding only while with the aid of e-

module, the level can be increased even until great 
level. 
 

This was also showing that students have different 
understanding in the concepts of statistics with the 
difference in the level of understanding.  
 

Section 2.Significant difference between the mean-
gained score (the total and per cluster) when grouped 
by intervention. 
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Table 2.1 Significant difference between the mean 
gained score (the total and per cluster) when grouped 
by intervention in the randomized samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.1 reveals that there was no significant differ-
ence in the mean gained scores of students taught 
with or without e-module. Significant difference only 
existed in the concept of specific levels of signifi-
cance, t(18)=-2.88, p=0.010.The gained score of stu-
dents taught with e-module was significantly higher 
only in concept of specific level of significance. Fur-
thermore, the result also reveals that students taught 
with e-module have higher scores in some clusters but 
students taught without e-module have also obtained 
higher scores in others. 
 

The study was supported by theresult of the studies of 
Ramey (2015), Gundlach, Richards, Nelson, and 
Levesque-Bristol (2015) showing that the interven-
tions such as e-module, fully online, flipped sections, 
used of instructional videos can improve the learning 
of students in statistics but no difference with tradi-
tional lecture-discussions. 
 

Section 3. After controlling the initial differences in 
scores, is there significant difference in the mean 
score of graduate students who differ in sex and inter-
vention. 
 

Table 3.1 Descriptive Statistics of the Mean Score of 
Graduate Students who differ in Sex and Intervention 
after controlling differences in pre-test score 

 

Table 3.1 shows that the mean score of students 
taught with e-module was higher than the mean score 
without e-module for both male and female graduate 
students. 
 

Table 3.2. Significant difference in the mean score of 
graduate students who differ in sex and intervention 
after controlling the initial differences in scores 

Tests of Between-Subjects Effects 

Dependent Variable:   POST   
A 2 by 2 between-groups analysis of covariance was 

conducted to assess the effectiveness of the two inter-
ventions in improving the scores of students in the 
concepts of level of significance for male and female 
participants. The independent variables were the in-
terventions (with e-module and without e-module) 
and sex.  
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The dependent variable was post test scores in level 
of significance. Pretest scores were used as a covari-
ate to control for individual differences. The two-way 
effect of sex and intervention, main effect of interven-
tion and main effect of sex were not significant. Simi-
lar to the result of   
Liu and Garfield (2002). Furthermore, this also shows 
that since there was no significant difference, then e-

module can be a substitute to lecture method especial-
ly that approaches in teaching graduate students were 
different from undergraduate students.  
 

Conclusions 

 

Based from the result and discussions, the following 
conclusions were the following: 
 

1. The interventions without e-module can im-
prove the level of understanding until great 
understanding only while with the aid of e-

module; the level can be increased even until 
very great level. 

2. The understanding of the students taught with 
e-module and without e-module was the 
same except on specific levels of signifi-
cance concept. The students taught with e-

module learned better in the specific level of 
significance compared with students taught 
without the e-module. E-module can be sub-
stitute to lecture method. 

3. After controlling the initial differences in 
scores, there was no significant difference in 
the mean score of graduate students who 
differ in sex and intervention. 

 

Recommendations 

 

Based from the findings of the study, the following 
are recommendations: 
 

 The e-module could reinforce them in independ-
ent learning. 

 E-module could be a substitute to traditional 
learning. This can also help the graduate students 
to cope up with the lesson missed in class. 

 E-module can be taught in combination with the 
traditional methods to better improve the under-
standing in the level of significance. 

 Graduate teachers to continue integrating innova-
tions in class and further studies could also be 
conducted. 

 

 

 

References: 
 

Agus, M. ,Peró-Cebollero, M.  Guàrdia-Olmos, 
J. and Penna, MP (2013). The measure-

ment of statistical reasoning in verbal-
numerical and graphical forms: a pilot 
study. Journal of Physics: Conference 
Series 459 (2013) 012023 
doi:10.1088/1742-6596/459/1/012023 

 

Ashaari, N.S. , Judi, H.M.,  Mohamed, H., Wook, 
T.M.T.W. (2011). Student’s Attitude to-
wards Statistics Course. Procedia Social 
and Behavioral Sciences 18 . Pp. 287–294. 
doi:10.1016/j.sbspro.2011.05.041. Availa-
ble online at www.sciencedirect.com 

 

Baltimore County Public Schools (2010).Role of Sta-
tistics. Retrieved from https://
www.bcps.org/offices/lis/researchcourse/
statistics_role.html 

 

Bouston University (2015). Why study statistics? Re-
trieved from http://www.bu.edu/stat/
undergraduate-program-information/why-

study-statistics. 
 

Bude, L. (2006). Assessing Students’ Understanding 
of Statistics.ICOT-7. 

 

Capilla, C (2006). Assessing Students Reasoning 
about Statistical Measures and Associa-
tion.ICOTS-7 

 

Chan, S. & Ismail, Z.(2013). Assessing misconcep-
tions in reasoning about variability among 
high school students.Procedia - Social and 
Behavioral Sciences 93. pp,1478 – 1483. 
doi: 10.1016/j.sbspro.2013.10.067.  Availa-
ble online at www.sciencedirect.com 

 

Collado, M. (2015).Level of Understanding on Con-
cepts about Significance Levels among 
Graduate Students.Unpublished Thesis. 

 

delMas, R., Ooms, A. & Garfield, J. (2006). As-
sessing Students’ Statistical Reason-
ing.ICOTS-7. 

 

Delmas,R.,  Garfield, J.  Ooms, A. & Chance, B. 
(2007).Assessing Students’ Conceptual 
Understanding after a First Course in Statis-
tic.Statistics Education Research Journal, 6
(2), 28-58, http://www.stat.auckland.ac.nz/
serj. International Association for Statistical  

http://www.sciencedirect.com
https://www.bcps.org/offices/lis/researchcourse/statistics_role.html
https://www.bcps.org/offices/lis/researchcourse/statistics_role.html
https://www.bcps.org/offices/lis/researchcourse/statistics_role.html
http://www.bu.edu/stat/undergraduate-program-information/why-study-statistics
http://www.bu.edu/stat/undergraduate-program-information/why-study-statistics
http://www.bu.edu/stat/undergraduate-program-information/why-study-statistics
http://www.sciencedirect.com
http://www.stat.auckland.ac.nz/serj
http://www.stat.auckland.ac.nz/serj


 

 27 

International Association for Statistical Education 
(IASE/ISI), November, 2007 

 

Garfield, J. & Ben-Zvi, D.  (2007). How Students 
Learn Statistics Revisited: A Current Re-
view of Research on Teaching and Learning 
Statistics. International Statistical Re-
view75, 3, 372–396 doi:10.1111/j.1751-

5823.2007.00029.x 

 

Gundlach, E., Richards, N., Nelson, D. and Levesque-

Bristol, C (2015).A Comparison of Student 
Attitudes, Statistical Reasoning, Perfor-
mance, and Perceptions for Web-

augmented Traditional, Fully Online, and 
Flipped Sections of a Statistical Literacy 
Class.Journal of Statistics Education Vol-
ume 23, Number 1. www.amstat.org/
publications/jse/v23n1/gundlach.pdf  

 

Liu, H. & Garfield, J.(2002).Sex Differences in Statis-
tical Reasoning. Retrieved from 
ojs.lib.ntnu.edu.tw/index.php/bep/article/
viewFile/312/210 

 

Harris, T. (2007).Why you need to use statistics in-
your research. Chapter 1.Dealing with Sta-
tistics.Kerrypress Ltd. McGraw-

Hill.Retrieved from https://
www.mheducation.co.uk/openup/
chapters/9780335227242.pdf 

 

Magnusson, K. (nd). Understanding Statistical Power 
and Significance Testing. Retrieved from 
http://rpsychologist.com/d3/NHST/ 

 

Nolan,M., Beran,T.  &Hecker, K. (2012).Surveys 
Assessing Students’ Attitude TowardSsta-
titsics: A Systematic Review of Validity 
and Reliability.Statistics Education Re-
search Journal, 11(2), 103-123, http://
www.stat.auckland.ac.nz/serj. International 
Association for Statistical Education (IASE/
ISI), November, 2012 

 

Ramey, James M.(2015). Differences in Statistical 
Reasoning Abilities through Behavioral-
Cognitive Combinations of Videos and 
Formative Assessments in Undergraduate 
Statistics Courses.Electronic Theses and 
Dissertations.Paper 2494. http://dc.etsu.edu/
etd/2494 

 

Sahari, N., et al (2009). Student’s Attitude towards 
Statistics Course.Procedia Social and Be-
havioral Sciences 18 (2011) 287–294. Re-
trieved from www.sciencedirect.com/
science/.../S1877042811011542 

 

Shan, S. & Ismail, Z. (2014).A technology-Based 

Statistical Reasoning Assessment Tool in 
Descriptive Statistics for Secondary School 
Students.The Turkish Online Journal of 
Educational Technology – January 2014, 
volume 13 issue 1.  The Turkish Online 
Journal of Educational Technology29 

 

Slootmaecker, K.(2015). A Barrier to Learning Sta-
titsics and to Acquiring Quantitative 
Skills.Journal of Statistics Education, Vol-
ume 23, Number 1 

 

Vanhoof, Sotos, et.al (2006) .Attitudes Toward Statis-
tics and Their Relationship with Short- and 
Long-Term Exam Results.  Journal of Sta-
tistics Education Volume 14, Number 
3 .www.amstat.org/publications/jse/v14n3/
vanhoof.html 

 

Tempelaar, D. (2006). A Structural Equation Model 
Analyzing the Relationship the Students’ 
Statistical Reasoning Abilities, Their Atti-
tudes toward statistics and learning ap-
proaches. 

 

Vanhoof, Sotos, et.al (2006) .Attitudes Toward Statis-
tics and Their Relationship with Short- and 
Long-Term Exam Results.  Journal of Sta-
tistics Education Volume 14, Number 3. 
www.amstat.org/publications/jse/v14n3/
vanhoof.html 

 

Wang, W., Wang, X. & Chen, G. (2009).Survey and 
Analysis of the Statistical Reasoning among 
High School Students in China and 
Dutch.Journal of Mathematics Educa-
tion.Vol. 2, No. 1, pp.15-26. 

 

Sorden, S. (2012).The Cognitive Theory of Multime-
dia Learning. Retrieved from http://
sorden.com/portfolio/
sorden_draft_multimedia2012.pdf 

 

 

https://www.mheducation.co.uk/openup/chapters/9780335227242.pdf
https://www.mheducation.co.uk/openup/chapters/9780335227242.pdf
https://www.mheducation.co.uk/openup/chapters/9780335227242.pdf
http://rpsychologist.com/d3/NHST/
http://www.stat.auckland.ac.nz/serj
http://www.stat.auckland.ac.nz/serj
http://www.sciencedirect.com/science/.../S1877042811011542
http://www.sciencedirect.com/science/.../S1877042811011542
http://www.amstat.org/publications/jse/v14n3/vanhoof.html
http://www.amstat.org/publications/jse/v14n3/vanhoof.html


 

 51 

 


