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Education has a substantial impact on both indalgland society. For example, education
helps reduce poverty (UNESCO, 2011), improve tr@thef young children (UNESCO,
2011), reduce the rate of HIV infection (Pettifoeyandowski, MacPhail, Padian, Cohen, &
Rees, 2008), and fosters peace in the communitfg@EO, 2012). In light of this, providing
a high quality education is a key goal of the Nigieigovernment (Federal Republic of
Nigeria, 2004).

Most of the scholarly and popular discourse on owmjprg education in Nigeria focuses on
infrastructure and learning materials (see Jaiyedb@a7; Oghenevwede, 2011 for scholarly
articles; Edukugho, 2013; Udom, 2013 for populéicks). However, Hattie (2003) provided
evidence that infrastructure and appropriate meltednly contributes about 5-10% to
students' academic performance. “The discussigh@attributes of schools — the finances,
the school size, the class size, the buildingsnapertant as they must be there in some form
for a school to exist, but that is about it” (Hattt003, p. 2). On the other hand, Hattie
reported that high-quality teaching contributesal89% to students’ academic performance.
“It is what teachers know, do, and care about wigarery powerful in this learning

equation” (Hattie, 2003, p. 2). In other words, Wwhaes on inside the classroom is more
important to the quality of education than the lfaes.

Evaluating the quality of educational facilities@her straightforward and can be done by
answering two questions. Are the facilities avd@&bAre the facilities well maintained?
However, evaluating the quality of teaching pragics not as simple. This is perhaps one
reason why infrastructure is generally the focusdiicational discourse: it is easy to evaluate
the quality of infrastructure, whereas evaluatimg quality of teaching practices is
considerably more difficult.

Government is largely responsible for improvingastructure. On the other hand, we as
educators may be implicated if the quality of teéaglpractices is evaluated. If the quality of
teaching practices is found to be sub-standara, ¢decators are the ones who will be
required to change for the quality of educatiommprove. Blaming Government for not
providing infrastructure is much easier than coasr) how we can improve our teaching
practices.

Indeed, much of what goes on inside the classraaimei product of tradition: this is how my
teachers taught me, so this is how | will teachstuglents. We assume that these traditional
practices are effective because that is what veeyalbeen done. However, this is often not
true. Alternatively, we may think that educatiopedctices that are more expensive must be
better: teaching with computers costs more thachiag with a blackboard, so teaching with
computers must be more effective. However, this El®ften not true. Thus, an important
guestion to ask is: How are educators to eval@atehing practices to determine which are
most effective?

Evidence-Based Education

A new movement in education, called evidence-baskedation, is attempting to improve the
quality of education through educational reseafaitording to evidence-based education,



stakeholders use empirical research to evaluatenakeé informed decisions in selecting the
best educational interventions, such as teachiacgfipes, counseling programs, and
educational policy (Wing Institute, 2013). By usiagpirical evidence to select the best
educational practices, teachers and other staketsotéin use educational strategies that
foster the best learning outcomes.

Simply, the basic goal of education is to promabelent learning. Therefore, everything that
happens in a school should work toward achievimglihsic goal. There are always multiple
strategies for accomplishing one goal. However bt strategy is that which meets the goal
most effectively and efficiently. In other wordeete are many strategies for teaching
mathematics. Teachers should choose the stratagyeults in the best mathematical
performance by students. Likewise, there are mamayegjies that can be used to counsel
erring students. Counselors should use the comgseiogram that makes the greatest
reduction in student misbehavior. Therefore, tonsmmghe question posed above, “How are
educators to evaluate teaching practices to determhich are most effective?” evidence-
based education would say that the most effectimetting practices are those that have
empirical research evidence to support that thgyawe student learning.

This is the essence of evidence-based educatiachées, counselors, principals, and parents
should use educational practices that lead to ésedriucational outcomes. To determine the
best educational outcomes, experimental researsh lmeuconducted to compare competing
teaching practices. The most important educationsdlome is academic performance. Thus,
when choosing between multiple strategies for urtsion, teachers should choose the
strategy that leads to the highest academic pe&ioce

However, academic performance is not the only ingmreducational outcome. Another
important educational outcome is intrinsic motigatibecause students who have intrinsic
motivation, or interest in a subject, tend to hagter mastery of a subject, have better study
practices, and internalize positive attitudes sglabwards the subject (Deci, Ryan, &
Williams, 1996). Therefore, teachers should alsmosk teaching strategies that have
evidence to support that they improve studentsinsic motivation.

Second, how students approach their learning ithenamportant variable in education
(Eggen & Kauchak, 2004). Sometimes students wibge in surface learning, which means
they only study a topic well enough to be abledsgthe exam. These students memorize
just enough information to be able to pass thescldswever, this will not help students
develop useful skills and knowledge that they ceawhen they finish school. Instead,
teachers should focus more on helping studentdaj@deep understandings of the content.
Students who take a deep approach to learningefeeek to understand the material, study
beyond the requirements for the class, and havech more thorough understanding of the
content. Students who engage in deep learning giynean apply what they have learned to
problems and situations outside of the classroonigiwis a much more meaningful goal for
education than simple memorization of information.

According to evidence-based education, educatarsldlthoose educational strategies that
improve academic performance, deep learning o€timéent, intrinsic motivation, and other
important educational outcomes. However, how ateatbrs supposed to know which
teaching practices improve these valuable learoiigomes? This is the primary goal of
experimental educational research: to determindivein@n educational program causes a
change in learning outcomes.



Experimental Educational Research

Consider an analogy. Athletes want to know whiaming program leads to the best athletic
performance. Let's say that a trainer establishre=sna30-minute workout that is supposed to
improve a runner's speed. To determine whetheBBusinute workout indeed improves
running speed, an experiment will be conductedoamof runners will follow the new 30-
minute workout for a month, while another groupwiners will use the traditional workout
for that same month. At the end of the month, fthe runners will compete in a race. If the
group of runners who completed the new 30-minutegkauat run faster than the group of
runners who completed the traditional workout, thean be concluded that the new 30-
minute workout is indeed superior to the traditiomarkout. As a result, athletes should
switch to the new 30-minute workout if they wanirtgorove their running speed.

Likewise, educators should conduct experimentaaeh studies to evaluate the quality of
teaching practices. For example, examination meljpeis a widespread problem in many
educational institutions. One strategy that has Iseggested to reduce examination
malpractice is to spend one lesson discussing @edion malpractice, then having students
sign an "Honesty Pledge" where they agree to axa@nination malpractice. To determine
whether this strategy is effective, an experimemt loe conducted: a group of students are
assigned to a group that signs the Honesty Pledgée another group of students receive the
typical intervention for examination malpractick nost schools, this is probably nothing.)
After some time has passed, then students wilsbessed on examination malpractice,
perhaps by reporting how much examination malpcadtiey have engaged in, or reporting
their willingness to engage in examination malpcacin the future. If the group who signed
the Honesty Pledge reports lower examination metwe, then this intervention will be
deemed effective and teachers should adopt thedthoRéedge to reduce examination
malpractice in their schools.

However, when planning this experiment, there amafactors that should be considered
before the experiment is conducted. First, it ipantiant that the two groups — the group of
students who sign the honesty pledge and the grbsiudents who receive the typical
intervention for examination malpractice — are itt=ai at the start of the study. If the group
of students who sign the honesty pledge has a hrgte of examination malpractice before
the study begins, then any differences in exanmonanalpractice between the two groups at
the end of the study cannot be linked to the hgr@stge. Instead, the differences between
groups on examination malpractice at the end osthdy were likely due to differences
between the two groups at the start of the stutlgr@fore, it is absolutely vital that the
treatment and control groups in an experimentalystue identical at the start of the study.

There are two strategies that can be used to etisiréhe two groups are identical at the
start of the study. The first is random assignnediparticipants into the treatment and

control groups. This means that first, all of thdividuals who will participate in the study
are identified, and the names of all of these pigdints are put in a hat. The first name that is
drawn goes to the treatment group, the next naras gothe control group, the third name
goes to the treatment group, and so on. The rdédoarandom assignment is this: there are
many factors that contribute to examination malficac such as honesty, knowledge of the
subject, motivation to study, and peer pressuahéat. However, when random assignment
is used, it is assumed that these factors willfzadaeach other out. In other words, one group
might be more honest, but have less motivationudys "By virtue of random assignment,



individual characteristics or experiences that magnfound the results [of the study] will be
about evenly distributed between the groups ” (Bteg & Straits, 2010, p. 197). Therefore,
scholars agree that if random assignment is ubed,the two groups are considered equal at
the start of the study. Thus, at the end of theystifi the treatment group has better
performance, researchers can say that better peafae is due to the treatment.

Sometimes, however, random assignment cannot evachdue to practical limitations in
the study. If this is the case, then a pre-testilshioe given to both groups. The purpose of
the pre-test is to get a baseline measure of diffegs between groups at the start of the
study. Therefore, individuals in the treatment gramd the control group should already be
identified before the pre-test is given. The stephis type of study is as follows: assign the
participants to the treatment and control grougmjiaister the pre-test, give the
treatment/control programs, and then administeptst-test. Then, after the post-test is
given, statistical procedures can be used to atljegpost-test scores based on any
differences in the pre-test scores, typically véithAnalysis of Covariance (ANCOVA).

It is inappropriate to purposely create two différgroups in an experimental research study.
For example, imagine a study trying to determinetiver a counseling programme is
effective for improving students' study skills.tms study, researchers create two groups that
are clearly different at the start of the studg tfeatment group has poor study skills and the
control group has good study skills. The ratiomabey be that the treatment group needs the
counseling whereas the control group does not. kewy¢his is a poor research design
because the two groups are clearly not equal at#reof the study. In essence, the treatment
and control groups have two entirely different pagiaons: the treatment group population

has poor study skills, whereas the control groypupagion has good study skills. This is very
problematic for research design. At the end ofstinely, are difference between the treatment
and control group because of the treatment, orusecthhe two groups were different at the
start of the study? If the two groups are differanthe start of the study, there is no clear way
to answer this question. This is why the treatnagat control group must be equal just before
the treatment is given.

There are two procedures to fix this problem. Falltstudents, both those with good study
skills and those with bad study skills, can be canly assigned to the treatment and control
groups. Thus, both groups will have a mixture afients with both good and bad study
skills. A second procedure to fix this problemagsedefine the target population to include
only students with poor study skills. Thus, alldgnts with good study skills will be
excluded from the study entirely. Only studentshvpbor study skills will be randomly
assigned to the treatment and control groups.Haratords, both the treatment and the
control groups will both have poor study skills.

To summarize, to complete an experimental resesitaly, there are three conditions that
must be met.

1. The treatment and control group must be identiciestart of the study. There are
two procedures that can be used to achieve th&figt procedure is to randomly
assign all participants to the treatment and cogh@ups. The second procedure is to
use pre-existing groups, but give a pre-test tosmesany differences between the
groups at the start of the study and use an ANC®@/&djust the post-test scores
based on any differences in the pre-test. Thegn@tedure of random assignment is
generally preferable.



2. The treatment and control groups must be treatedligghroughout the entire study,
with the only difference between the groups belrag the treatment group gets the
treatment whereas the control group does not.

3. Both groups must be measured on the exact samégsbsifter the treatment is
finished.

At the end of the study, the researcher can cordlual the treatment was effective if and
only if the treatment group out-performed the colngroup on the variable of interest.
Sometimes, there will be no differences betweenrdsment and control group at the end of
the study on the variable of interest. For examtple treatment and control group had
statistically identical scores on the post-teststoidy skills (meaning that the t-test, ANOVA,
or ANCOVA was not significant). If this is the caslen the treatment was not effective
because the treatment group had the same scatfes @ntrol group at the end of the study.
Again, evidence-based education is based on thespiphy that the best educational strategy
is the one that leads to the best performance ashshgdents. If the treatment group is
identical to the control group at the end of theldgt then there is no evidence to conclude
that the treatment was effective because the tedtgroup had the same performance as the
control group. In some research studies, the cbgtoup outperforms the treatment group on
the key variable of interest. This means that thatiment was actually worse than the
traditional method of teaching.

The only way to conclude that the new educationagiamme is effective is if the treatment
group has statistically significant higher scotemntthe control group at the end of the study.
This is the heart of evidence-based educatioheitteatment group out-performs the control
group, then we have evidence that the new edue@tpyogramme is effective. However, if
there is no difference between the treatment antr@agroup, or if the control group out-
performs the treatment group, then the new edutatigrogramme is not effective: there is
no evidence to support that the new educationarpro leads to better student performance.

Conclusion

In conclusion, the quality of education in Nigewdl improve if educators improve the

quality of their teaching practices. The qualitytedching practices is currently determined
by two sources: either by tradition, those educati@ractices that have been used in the
past, or by authority, those educational practibashave been recommended by educational
experts. However, neither of these sources haae eledence to support that they are,
indeed, effective teaching practices.

Evidence-based education means that educatioeavaritions should be evaluated using
educational research to gather concrete evidermgt alhether they are effective in
improving educational outcomes (Wing Institute, 201n other words, the best way to
determine which teaching practices are most effeds by conducting educational research,
which explicitly compares different teaching praes to determine which is most successful
on improving educational variables of interesthd evidence supports the teaching practice,
meaning that the students who receive that teagactice outperform the control group
based on statistical analyses, then that teachadipe should be adopted by educators.

Evidence-based education has implications for bdticators and educational researchers.
First, teachers, counselors, and principals sheutduate their own educational practices to
determine if they are providing a high-quality edlien for their students. Teachers have the



most powerful role to play in providing a high-giykeducation. Second, educational
researchers must start conducting more high-quakiperimental research that compares
teaching practices to determine which is most éffecEducational research can establish
the most effective practices that teachers, coorseddministrators, and students can use to
improve learning outcomes by collecting scientifata about important topics in education.
Using teaching practices that have proven to bexg¥ie by educational research will
improve the quality of education in Nigeria.
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