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Abstract

There is a need to increase oral health knowledge, attitudes and behaviors in children to improve
oral health. This research involves peer-assisted learning to determine if high school students can
influence rural middle school students’ oral health. The study sample consisted of middle school
students. After completing pre-test, they were assigned to receive 1) didactic peer-assisted learning
with professionally supervised and educated high school students (members of an after-school
pipeline program for science, technology, engineering, mathematics, and health science); or, 2)
teacher provided handouts/activity sheets. Both groups then completed a post test. The results

of the Mann-Whitney U Tests showed that brushing and flossing failed to reach significant
improvements between the pre-test and post-test for the handouts/activity sheets group (brushing,
P=0.391; flossing, P=0.459). There was improvement within that group for oral health knowledge
(P<.001). Brushing, flossing and oral health knowledge failed to reach significant improvement
between the pre-test and post-test for the peer-assisted learning group (brushing, P=0.760;
flossing, P=0.707; oral health knowledge, P=0.154). In terms of oral health knowledge, there
was no difference between the scores of the two groups on the pre-test (P-value = 0.980) nor on
the post-test (P-value= 0.237). Near-peer assisted learning for oral hygiene knowledge, attitudes,
and behaviors had similar outcomes as teacher provided handouts and activity sheets in a middle
school setting.
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Introduction

Developing the habit of daily oral infection control through brushing and flossing is
important to maintain personal oral health. Nevertheless, in one report, nearly 25% of
children were not developing appropriate brushing and flossing habits [1]. It is known

that middle school children benefit academically from cross-age peer-assisted learning in
many academic areas and similarly mentors also often benefit from this relationship [2,3].
Peer-assisted learning has been defined to include peer-to-peer or near-pear relationships.
Near-peers are two participants who are at least one academic year apart [4]. The teaching
relationship can take the form of mentoring (if 1-2 students are involved); tutoring (if 3-10
students are involved); or may be didactic (if more than 10 students are involved) [4].

Schools are a natural setting for peer-assisted learning [5]. Previous researchers have
reported that students involved in peer-assisted learning become less intimidated (have
psychological safety) and more comfortable (have social support) than students who do not.
They also gain understanding and perspectives from the peer who may have had similar
learning challenges. The near-peer has an opportunity to reflect upon previous knowledge,
gain teaching skills, interact with students and teachers, gain respect, and have a rewarding
experience in helping younger students [6]. Peer-assisted learning has been successful in
several areas.

It has been also reported to be effective with children 7-13 years in terms of behavior
improvement (violence prevention) [7]. The use of cross-age peer-assisted learning for

daily oral infection control knowledge and behavior has not been previously researched

with middle school students. The purpose of this study was to determine if a peer-assisted
learning approach would impact oral health knowledge/attitudes/beliefs and skills for middle
school children.

Materials and Methods

Procedure

This study received West Virginia University Institutional Review Board approval (IRB
protocol number 1803018663).

The researchers contacted Health Science and Technology Academy (HSTA) high school
students to help with the research as near peers for the middle school children. HSTA
students are interested in careers to help the medically under-served and they have presented
healthcare outreach sessions to adults throughout their rural communities [9-12]. The
researchers used the Bransford “How People Learn Framework” learning theory as their
conceptual framework for the study. In the theory there are four lenses to facilitate learning:
1) knowledge-centered; 2) learner-centered; 3) assessment-centered; and 4) community
environments [13]. The knowledge-centered aspect of the framework was used to organize
information for the middle school children’s level of understanding. The packaging of
information included efficient use of media (traditional PowerPoint slides with bulleted
highlights; pencil and paper work sheets, and the innovative use of technology such as
Kahoot!® and other platforms that increased interaction while focusing upon content).
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Learning was designed to be assessment-centered for this project as assessments offer
opportunities to reconsider aspects of the program and revise the curricula to enhance
learning based upon the feedback provided by the students. Learning was also designed to
be community-oriented—in this case the students in the classroom were the community.
Near-peers were non-threatening, empathetic, and able to help younger students feel less
fearful of speaking, thereby strengthening lines of communication. The theory’s emphasis
on providing usable knowledge was also a rationale for preferring the Bransford theory for
developing the program. The communication emphasis, and active inquiry-based approach
were important to uncover students’ false beliefs and naive understandings [13] about oral
health.

Study sample

245 middle school students from voluntarily enlisted schools in West Virginia were invited
to participate in a cross-age mentoring project with HSTA high school student oral health
near peers. Middle school students provided assent and parents provided consent for the
research.

Baseline assessment and group assignments

A pre-test was created by the study team with input and review of the HSTA students. It was
the baseline assessment of oral health knowledge/attitudes/beliefs and had a self-report of
brushing and flossing (oral health behaviors). Community research associates and classroom
teachers discussed the assignment of the schools to either an intervention school or a control
school. The criteria for the assignments were that the administration of the program would
have the least class time disturbance (a convenience sampling). Therefore, a cluster design
was employed. The middle school students in the intervention schools had the HSTA student
near-peers intervention. The middle school students in the control schools received oral
health handouts.

Near-Peer Education and Control classrooms

The HSTA students provided the in-person, near-peer education. The topics were: daily
oral infection control; oral and systemic effects of tobacco use and vaping; oral health and
nutrition; and, trauma and oral injuries. The interventions included inquiry-based activities.
The HSTA high school students met with West Virginia University Health Sciences faculty
members via four teleconferences to review the objectives and activities of the research
prior to the sessions with the middle school students. Each of the sessions with the West
Virginia University faculty members and HSTA high school students was approximately
one hour in length. The HSTA high school students received additional instruction from
their community research associates. The HSTA students and community research associates
revised activities to be consistent with students’ existing knowledge and understanding of
daily oral infection control. Lesson plans were created to engage middle school students
using technology such as Kahoot!,® PowerPoint® slides, as well as with handouts, dental
models, and volunteer-led demonstrations.
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Variables Examined

The data for the research were collected and managed with the REDCap (Research
Electronic Data Capture) electronic data capture tools hosted at West Virginia University.
REDCap is a secure, web-based application that provides 1) a data entry interface; 2) audit
trails 3) data exporting; and 4) data importing [14]. Data relating to self-reported oral health
behavior were measured as the number of times a day a middle school student brushed;
flossed; drank milk; or drank soda. The data related to oral health attitudes were measured
as the importance of having white teeth, healthy teeth, maintaining teeth over one’s lifetime,
and the selection of treatment choices. Additionally the responses included the perception of
the importance of healthy teeth to one’s family and friends, the perception of having enough
time to brush and floss, and the perception of having a good toothbrush to use. Oral health
knowledge gained was measured by the change in correct responses concerning the four
sessions with the HSTA near-peers (for the intervention group).

The discrete tools used are presented in Tables 1 and 2.

Statistical analysis

The pre-test and post-test had 19 knowledge-based statements to which middle school
students were to agree or disagree. The responses on the pre-test and post-test were
dichotomized to “correct” and “incorrect” responses. A neutral response was categorized

as incorrect. A score of zero was assigned to incorrect answers and a score of 1 was assigned
to correct responses. The number of correct responses, means and standard deviations on
each test was determined. Daily oral infection control and other oral health behaviors and
attitudes were collected. Results were compiled using descriptive statistics. Mann-Whitney
U Tests were used to compare the groups. Data analysis was conducted with IBM SPSS®
Version 25 (Carey, NC). The P-value was set at <.05.

Results & Discussions

There were 245 middle school students (52.3% male, n=124) who participated in the pre-
test. Of these students, 94.6% were in seventh grade, and their mean age was 13.20 years
(SD, 0.75 years). There were 58.5% reporting dental insurance coverage. Seventeen students
(7.5%) reported one urgent dental visit within the previous year, and 13 (13.2%) reported
more than one urgent visit to his or her dentist within the previous year.

There were 28 students (12.7%) reporting no dental visits within the previous year; 39
(17.6%) reporting one dental visit within the previous year; and, 154 (69.7%) reporting two
or more dental visits within the previous year. Eighty-three students (38.2%) reported at
least one dental restoration; and, 51 (21.9%) reported having teeth that hurt. There were 174
students in schools assigned as controls and 71 students in schools assigned to have HSTA
students.

Before the study, the control and intervention groups were similar on oral health behaviors,
oral health attitudes, and oral health knowledge (Tables 1 and 2). There was one behavior
which was different between the groups, the number of glasses of milk consumed, which
was slightly higher in the intervention group. There were no changes in improvement in
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daily oral infection control behavior with respect to brushing for either the control group
(p=0.391) or intervention group (p=0.760). There were also no changes in improvement in
daily oral infection control behavior with respect to flossing for either the control group
(p=0.459) or intervention group (p=0.707).

Discussion

Limitations

In similar studies involving science, technology, electronics, mathematics [16—18] and
reading [19] near-peer assisted learning was reported to be helpful. The results of this
study do not support those results. It is possible that the topic itself was not amenable

to near-peer intervention. Dental terminology is complex. Brushing and flossing skills and
habit development require commitment as students are being asked to brush twice daily and
floss daily for the rest of their lives. Even adults have difficulty with dental knowledge and
practices.

In a qualitative study evaluating peer-assisted learning (specifically mentoring), several
challenges were noted that may also apply to this current study. Small groups were found to
be more conducive to learning than larger groups [20]. Near-peers often are very enthusiastic
about their topic, but it is irrelevant if the learner does not share the enthusiasm [20]. In

this research study, there were four structured sessions with the middle school students. It is
possible that there was not sufficient time for a strong near-peer relationship to develop to
facilitate learning, and skill/habit-development.

One criticism of peer-assisted learning is the inadequacy of preparation during peer training
and inadequate subsequent monitoring of the accuracy of implementation [21]. A strong
point of this research was the intensive HSTA student training by both the WVU faculty
members and the community research associates. Preparation involved the collaboration and
development of materials for use by the HSTA students by the WV U faculty members,
community research associate researchers, and the HSTA students. Additionally, there

was supervision of the HSTA students by the community research associates during their
interactions with the middle school students to ensure fidelity of the information provided.

Start-up costs are also limitations noted in another research [21]. Without adequate funding,
there is often a limitation of the effectiveness of peer-assisted learning; however, the
university researchers self-funded the handouts and activity sheets and the community
research associate researchers self-funded dental models for demonstrating proper brushing
and flossing. Other such programs would have financial considerations to determine
implementation.

In a meta-analysis of peer-assisted learning with elementary students, there was a positive
increase in achievement [22]. However, perhaps such interventions are more effective with
younger, urban, low-income, minority students [22]. The current research involves older
(middle school) students who are rural and primarily not minority students.
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The results of this research indicate a greater need for oral health education in Middle
School curricula. Future research could potentially involve a mixed approach with both
dental access to dental healthcare professionals and longer interventions with HSTA
students. Many of the techniques used by the near-peers were innovative and engaging.
These also should be evaluated in future research to determine the effectiveness of
technological features used by near-peers and younger students to teach and learn about
oral health.

Conclusion

In terms of oral health knowledge, there was no difference between the scores of the two
groups on the pre-test (P-value = 0.980) nor on the post-test (P-value= 0.237). Near-peer
assisted learning for oral hygiene knowledge, attitudes, and behaviors had similar outcomes
as teacher provided handouts and activity sheets in a middle school setting.
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