


Developing new researchers: Training on Scientific Observation to Register School Violence
 
Abstract

This article describes the process in which college students were trained to use scientific observation in a study in which an observational instrument was developed, validated, and implemented to record daily observations of school violence. The type, content, and duration of their training, including reliability results, will be described, as well as how they put into practice what they learned while conducting the project. Their involvement in this participatory study contributed to the successful completion of the research for the benefit of the participating school communities, but was also deemed by the students as an important step for their development as researchers.   

Resumen

	Este artículo describe el proceso en el cual estudiantes universitarios fueron entrenados para utilizar la observación científica en un estudio en el cual se desarrolló, validó e implementó un instrumento para registrar observaciones diarias de violencia escolar. Se describe el tipo, el contenido y la duración de su entrenamiento, incluyendo cocientes de confiabilidad, así como la manera en que pusieron en práctica lo aprendido para llevar a cabo la investigación. Su participación en este estudio, de carácter participativo, contribuyó a la conclusión exitosa del mismo en beneficio de las comunidades escolares participantes, pero también fue considerado por los estudiantes como un paso importante para su desarrollo como investigadores.

Introduction

Observation is an essential research tool in all scientific fields ever since human beings began to grasp the reality around them and intellectually organize it (Hernández Sampieri, Fernández Collado & Baptista Lucio, 2010; McMillan, 2008; Sabino, 1992). In this article, we detail the training received by student observers to use this research technique in a study to develop, validate, and implement an instrument to record daily observations of school violence. The specific objectives of the article are to: (1) describe the type of training received, as well as its content and duration, (2) explain how the skills developed through the training were put into practice when conducting the research project, and (3) reflect on the experiences acquired and the contributions made to the research project by the university students trained as observers.  

Scientific Observation 

In general terms, observation consists of the systematic use of our senses to grasp a phenomenon, take in information, and record it for subsequent analysis (Arias, 2012; Daston, Mayer, Munz, Sturm & Wilder, 2016; Peretz, 2000 & Sabino, 1992). It is a fundamental element of any research process since it supports data collection, among other scientific tasks. Daily observation can be a point of reference to approach a phenomenon, but scientific observation distinguishes itself from the former because it entails intentionality and prior preparation (Arias, 2012; Sabino, 1992). In other words, in the case of scientific observation, one observes with purpose. Researchers know what they want to observe and why. Moreover, it implies systemization, since it is necessary to determine the procedure and instruments that will be used to record the data, so as to facilitate its subsequent analysis and interpretation (Arias, 2012; Hernández Sampieri, et al, 2010). This may vary depending on the field of study. For instance, in the natural sciences, specialized instruments (e.g. microscopes, telescopes, magnetic resonance imaging) are used to extend our senses and observe phenomena that can’t be seen in plain sight (University of California Museum of Paleontology-UCMP, 2016; Yurumezoglu, 2006).  

In the social sciences, the most commonly used instruments to support scientific observation are recordings, be it audio or video, photographs, checklists, scales, and anecdotal records, among others. Checklists help us to determine the absence or presence of certain elements, as well as the sequence in which the events of interest occur (Arias, 2012; Elola & Toranzos, 2000). Scales go one step further by allowing us to estimate the intensity of the phenomenon under study. In anecdotal records, researchers note the most significant incidents, including comments about the observed phenomenon (Salamanca Castro & Martín Crespo Blanco, 2007). In this case, notes are taken as soon as possible after observing the situation, in an attempt to avoid opinions or judgments (Jiménez, 2010). These instruments help the researcher to collect and register data in an authentic and accurate way, thus preserving scientific integrity, which is essential for the advancement of any field of study (Macrina, 2005).  

Participatory Study for the Development of a School Violence Observation Instrument 

Scientific observation was sought within the context of the study at hand to systematically collect information on violent behavior that takes place daily in school settings. The main goal of this study was to involve the school community in the development, validation, and implementation of an observation instrument that would help to identify the characteristics of violence in schools. This phenomenon is one of great concern, not only in Puerto Rico, but on a global scale, due to its negative impact on the educational process (Organización de las Naciones Unidas para la Educación, la Ciencia y la Cultura-UNESCO, 2007). Furthermore, aggressive behavior at an early age has a strong, significant relationship with long-term life results, including involvement in criminal activities in which physical force is routinely used (Campbell, Shaw & Gilliom, 2000; Krug, Mercy, Dahlberg & Zwi, 2002; Pingault, et al, 2013, Webster-Stratton & Taylor, 2001). 

In Puerto Rico, there was a significant increase in assaults perpetrated in schools from 2006 to 2008 (Tendenciaspr, 2010). However, the available statistics do not include other situations such as: intimidation, psychological abuse, rejection, as well as physical violence (e.g.: fights, pushing, etc.) and verbal violence (e.g.: insults, name-calling, etc.) that may take place every day in Puerto Rican schools, which could lead to severe incidents. Moreover, these statistics are not consistently updated, and they generally focus on extreme incidents in which weapons are used or property is destroyed. This lack of information hampers our understanding of the phenomenon in order to design effective prevention strategies. For this reason, new tools must be developed to help identify the characteristics of school violence in Puerto Rico (Authors, 2011). 

The specific aims of this study were to: (a) work collaboratively with the school communities to develop an observation instrument to register aggressive behaviors (verbal and nonverbal) within the school setting (Authors, 2016) and (b) perform observations in elementary schools to identify the characteristics of said behaviors.  The entire study consisted of three phases: (a) development, (b) validation, and (c) implementation, which we shall describe in detail below. It is important to emphasize the study was conducted in two school communities participating in Project VIAS (Violence and Asthma Health Disparity Network) of our university, which was funded by the National Institute on Minority Health and Health Disparities (NIMHD). The goal of this project was to strengthen the university’s research infrastructure focusing on topics related to asthma reduction and violence prevention in elementary schools using a Community Based Participatory Research (CBPR) approach. The study at hand is one of the research initiatives generated through VIAS using said focus and was approved by our university’s Internal Review Board [protocol number masked for blind review]. Due to the nature of this research, written consent of every person entering the school during the observation period was not required; however, school communities were informed beforehand about the research to be conducted by the distribution of an informational written document to all members about the study, as well as the participation of members of the research team in school personnel and parents’ meetings to explain the study in more detail and answer questions about it.  

During the first phase of the study, the principal investigator developed the instrument (Instrumento para observaciones diarias de violencia escolar - INOVE), with the input of the members of VIAS’ School Violence Prevention Component (VIAS-SVPC), external researchers, as well as members of the school communities participating in the project. The information originally used to develop the instrument came from a list prepared by a group of principals and teachers at VIAS participating schools, in which they listed violent behaviors frequently observed at said schools. The instrument, a checklist, was used during the second phase to record the characteristics of violent behaviors in the schools (a natural environment), without intervention by the observers. In this case, they were limited to write a check mark in the instrument next to the observed behavior and write comments about the context of said behavior and the observation process. The school community’s participation was achieved through the Violence Prevention Committees (VPCs) of VIAS participating schools, which included: principals, teachers, social workers, counselors, and support personnel, as well as parents, community leaders, among others, as well as [institution masked for blind review] researchers and students. 

The second phase consisted of: (a) training observers [institution masked for blind review] undergraduate students) through workshops and observation practices (b) performing observations using said instrument at a pilot school not participating in VIAS, and (c) modifying the instrument and procedure by way of consensus among the researcher, the student observers, the VIAS-SVPC, and the VPCs, as well as an evaluation performed by external researchers. It is important to note that the schools involved in this study share similar geographic and socioeconomic characteristics, since they were part of the same school district located in a municipality in which, according to the U.S. Census Bureau (2015), the unemployment rate was 14.5% (and 45.3% not in the labor force) and 38.6% of families with children were below the poverty level. 

During the third phase, the observations were performed at participating VIAS schools by: (a) coordinating the observation days, times, and locations with each school, (b) assigning student observers to the observation periods coordinated with the schools, and (c) receiving daily input from the student observers and the VIAS-SVPC regarding the procedure to make necessary adjustments and provide follow-up on the process at each school.  The data collected by the student observers was discussed within the VPCs and presented to different members of each school community (faculty, parents, etc.). Final reports for each school, including SVPCs input and recommendations were delivered to school administrators and public education officials. Schools have recently implemented many of the recommendations including changes in school organization (e.g. supervision duties, lunch schedules, etc.), as well as more parental involvement in school activities (e.g. as classroom assistants, lunch monitors, etc.), in an effort to decrease the severity and number of violent incidents in these schools (Author, 2017). 

Students in Research Training

The students who participated as observers in this study were part of the Student Development Component (SDC) of Project VIAS. The objective of the SDC was to provide undergraduate students in research training the opportunity to participate in research and mentoring experiences related to health disparities, in alignment with their academic and professional goals. Through the SDC, students had the opportunity to, not only develop academic skills and competencies, but also apply and disseminate the knowledge they have obtained. As part of the requirements to join the SDC, students had to be in their second or third year of undergraduate studies and belong to the School of Human and Social Sciences (SHS) or the School of Science and Technology (ST) at our university. 

Students’ participation in VIAS provided them the opportunity to become leaders among their peers by developing their own research initiatives, participating in VIAS-sponsored community engagement events, as well as peer mentoring and training of other students and even their mentors. It is expected that in the long term these students will continue on to graduate and professional studies stemming from the experiences and abilities acquired during their participation in the project. In this study ten students from Project VIAS participated as observers. Of these, four belonged to SHS and six to ST. 

Training Student Observers

The training of student observers was performed mainly during the second phase of this study, although some were also trained during the last phase, as they joined the study. It should be pointed out that upon completing the second phase (validation), all of the students were retrained to become familiarized with the changes made to the observation instrument and procedure.  

The training was carried out in two sessions of approximately two hours each. The first session included the introduction and discussion of the following topics: project description and objectives, background and importance, design and methodology, data analysis, potential risks, and work plan. However, it focused on the discussion of scientific observation as a research technique including information on the different types of observation (e.g., direct vs. indirect, participant vs. nonparticipant, group vs, individual).

The second session consisted of two parts: presentation and discussion of concepts related to school violence and its impact on individuals and the community, as well as an observation practice session (roleplaying). During the first part, the observation instrument was presented, and each one of the categories and behaviors were defined, explained and contrasted. During the second part, participants role played various situations of school violence and used the instrument to classify the behaviors observed. Students were divided into small groups composed of 3 or 4 participants each and were given a paper describing a situation and the specific behaviors listed in the instrument to be acted out, while the rest of the participants attempted to accurately identify them. Results were compared and discrepancies discussed to help them clarify their understanding of the behaviors to be registered and become familiar with the procedure and the instrument. It is important to note that the situations used for role playing were based on our community partners’ daily experiences in VIAS school communities.

As previously pointed out, the second phase was performed at a pilot school not participating in VIAS, in order to modify the observation instrument and procedure while in a similar scenario to that of VIAS schools. This procedure was conducted for three weeks. However, the first week served two purposes: (1) habituation of the school community to the research team’s presence at the school and (2) practice for student observers in using the observation instrument and process.  

As of the first week, at least two student observers were placed at a same location at the same moment for a specific amount of time. This was performed by all student observers in different school locations at varying times of the day. It should be pointed out that the locations and observation periods were previously selected by recommendation of the school personnel (principal, teachers, social worker, etc.), but were modified as needed, as the research team became familiar with the school community. 

Observers were previously instructed not to exchange information during the observation period or make changes to the protocols after it had ended. Nevertheless, they could clarify doubts with the researcher after said period had concluded. The student observers that joined in the final stage of the study went through a similar process but alongside the principal investigator instead of another student observer. Through practice, the student observers were able to adapt to the environment where they were going to collect data under the researcher’s guidance and clarify any doubts in the process.  This allowed them to act independently after the habituation process had concluded, both in the second phase of the study, as well as during the third and final phase, which was carried out at two VIAS participating schools. 
 
Student Observers’ Contributions to the Study 

The role of the student observers consisted mainly of collecting data at the schools. The principal investigator organized the observation schedule for each one of the schools during the second and third phase of the study, taking into consideration the availability of the student observers and the principal investigator herself as the supervisor of the process, as well as the school calendar so as to not interfere with special activities (e.g.: standardized testing periods, field days, etc.). The data collection was carried out at different times and in different areas of each school to obtain the most complete information possible regarding the incidence and characteristics of violent behaviors. 

However, given the fact that this study is based on a participatory focus, the student observers also had input in the modifications made to the observation instrument and procedure. This was especially so during the second phase of the study, given the time invested in training and practice. Students were able to contribute: (1) through comments made once each observation period ended (be it orally by informally speaking with the principal investigator or in writing in the comments section of the instrument) and (2) at VIAS-SVPC meetings and VPC meetings at the participating schools.  

Regarding the observation procedure, the student observers contributed to define the duration of each observation period and the number of observations per day. After testing different duration times and receiving their input regarding levels of attention, fatigue, etc., as well as the quality and quantity of the information collected, it was decided that each observer would perform two observations per day for a maximum of thirty minutes each. 

The student observers also provided valuable information to establish the logistics of the observations per period and location. During the first week of observation (habituation period), they made note of the ideal periods and locations for observing at each school, considering the physical surroundings and the school’s organization (e.g.: class schedules, lunch or snack times, special activities, etc.). 

Regarding the instrument developed during this study, the student observers contributed to its physical design, which made possible a more specific data collection. For instance, they suggested to revise the columns of the original document in order to collect more precise information regarding gender and age of the individuals involved in the recorded behaviors. It should be pointed out that, even though the exact age of the individuals observed was unknown, the observers could identify whether it was a child or an adult by certain physical traits, but mainly by their attire because students are required to wear uniforms. Furthermore, in order to avoid confusion while observing and tabulating, it was decided to avoid using one copy of the instrument for more than one observation period, thus eliminating additional columns and streamlining the document. Lastly, the colors used on the instrument were changed to lighter tones, which helps to see more clearly the marks written by each observer.  

It is also worth highlighting that each one of the results reports for each school included a summary of the comments written by student observers on the instrument during the three weeks of observation. This helped to provide context to the observations, which could be important for decision-making regarding how to prevent school violence in each school community.  

Upon conclusion of the observation period during the validation phase, the level of reliability was determined among the observers to compare the results of each observed period and corroborate whether they were observing and recording the same behaviors. The measure known as Krippendorff’s alpha was used for this purpose, since it is considered appropriate for this type of study (Hayes & Krippendorff, 2007). The average level of reliability achieved during this phase was 80% (see Table 1). According to the literature, this level should fluctuate between 82% and 85% (O’Malley, Moran, Haidet, Seidel, Schneider, Morgan & Richards, 2003). However, in our case that percentage was affected by low levels of agreement during lunch periods, in which the observers stated they had much difficulty to record all the events that were occurring at the same time, as is shown by their comments on the instrument. This was evidenced mainly in the percentages of Verbal Violence, given that, according to the observers, the noise level during those periods was higher than during other periods. In fact, if we exclude these periods, the level of reliability increases to 89%, which is greater than expected according to the literature (O’Malley et al. 2003). For this reason, it was recommended to have more student observers during lunch periods in the third and final phase of the study. 







	TABLE 1: AVERAGE RELIABILITY PERCENTAGES AMONG OBSERVERS

	Observers*
	Schedule
	A. Physical
	B. Verbal
	C. Physical and Verbal
	D. Property
	Total

	2 & 1
	7: 50
	88.9%
	100%
	100%
	100%
	97.2%

	3 & 9
	7:40
	100%
	100%
	100%
	100%
	100%

	5 & 1
	8:02
	88.9%
	60%
	100%
	100%
	87.2%

	5 & 7
	7:50
	77.8%
	60%
	50%
	100%
	71.9%

	7 & 4
	11:00
	66.7%
	80%
	50%
	100%
	74.2%

	7 & 4
	11:57
	77.8%
	80%
	80%
	100%
	84.4%

	7 & 6
	2:50
	77.8%
	0%
	50%
	100%
	56.9%

	7 & 10
	7:45
	77.8%
	60%
	100%
	100%
	84.4%

	8 & 4
	11: 38
	55.6%
	60%
	50%
	100%
	66.4%

	8 & 4
	12:26
	77.8%
	20%
	50%
	100%
	61.9%

	9 & 7
	11:38
	88.9%
	100%
	50%
	100%
	84.7%

	9 & 7
	12:28
	77.8%
	40%
	50%
	100%
	66.9%

	10 & 3
	7:50
	100%
	100%
	100%
	100%
	100%

	10 & 7
	8:15
	100%
	100%
	100%
	100%
	100%

	10 & 7
	8:40
	100%
	100%
	100%
	100%
	100%

	10 & 8
	12:00
	66.7%
	20%
	0%
	66.7%
	38.3%

	Total 
	82.7%
	67.5%
	70.6%
	97.9%
	80%

	* Student observers from [institution masked for blind review] Schools of ST – 1, 3, 4, 5, 9, 10 and SHS – 2, 6, 7, 8




The greatest average percentage of reliability between the observers was registered in Violence against Property (97.9%) and Physical Violence (82.7%). In the columns of Verbal Violence and Violence that may be Physical or Verbal, the average percentage of concordance was 67.5% and 70.6% respectively. As previously stated, Verbal Violence was difficult for the observers to record. Moreover, there was a great deal of confusion among observers regarding the behaviors (mockery) included in the category of Violence that may be both Physical and Verbal to such an extent that it was recommended to modify the instrument to reclassify said category to distinguish between physical and verbal mockery (see Table 2). Lastly, no marked differences were observed between student observers from [institution masked for blind review] SHS and ST.

	TABLE 2: BEHAVIORAL CATEGORIES*

	PHYSICAL VIOLENCE**
	· Physical Threat - Convey with actions, not words that s/he wants to inflict physical damage. Example: Show your fist directly to a person.
· Mockery (physical) - Movements used to ridicule others.
· Hitting/Punching - Give a blow to another person using any part of the body. E.g., pummel, fist or slap, kick, etc. (Does not include pushing.) Do not include hitting as part of a fight; it should be counted as a fight.
· Pushing - Force someone to move in order to do harm. (Does not include hitting/punching.) 
· Scratch – Use nails to tear skin
· Touch private parts- Touching breasts, rear or sexual organs of another person.
· Hair Pulling - Firmly grab hair.
· Throw objects to another person - Tossing objects toward another person in order to do harm.
· Biting - Sink teeth on any part of the body.
· Fights - Physical struggle between two or more people.

	VERBAL VIOLENCE**
	· Verbal threat - Convey with words that s/he wants to produce physical damage. Example: "I’ll hit you", "I'm going to kill you", etc.
· Mockery (verbal) - Use words or sounds to ridicule others. (Does not include nicknaming).
· Insults - Use words to offend others in a way that is generally considered contrary to social conventions of the community. (Must spell out in the comments the words used and why it was considered offensive.)
· Nicknaming - Appoint or classify contemptuously one person or more for the purpose of ridiculing or making them feel bad.
· Discussions- Verbal arguments between two or more people where participants raise their voice towards one another.

	VIOLENCE RELATED TO THE PROPERTY (AS PART OF HARASSMENT)
	· Steal or hide property-Take possession of other people’s property against their will. Also hide something and/or place it where the owner can’t find it.
· Property damage-Damage or ruin someone else’s property on purpose.
	VIOLENCE THAT CAN BE PHYSICAL AND/OR VERBAL
	· Marginalize or exclude- Purposely ignore, isolate, reject or fail to take into account a person in order to do harm.

	* The instrument includes an open area to include other behaviors where force is used, physical or verbal intimidation to get something is used or physical or emotional harm is done, that do not fit the existing categories and was not included in reliability analysis. 
**Changes and additions after validation appear in bold.



The instrument also includes a comments section, where details can be provided that help to contextualize the observed behaviors. During the validation phase student observers used it to suggest changes to the instrument itself and/or the observation procedure as well. 

Reflection by Student Observers

During the preparation for this article, the student observers that participated alongside the principal investigator as authors, reflected on their participation in this study, including the training received. They expressed their satisfaction with participating in this research project, given that they were able to apply the knowledge acquired through the training that they received. This, in turn, allowed them to gain experience regarding how to use the observation technique for data collection (for instance, what data to observe, what research instrument to use, how to validate them, etc.). With regard to this, they specified that they learned that, when conducting an observation, it is very important to consider any detail, regardless of how insignificant it may be. For instance, student observers made note of the limited space for recreational activities in one of the schools and the impact of teacher absenteeism on the number of students unsupervised outside the classrooms. 

They also indicated that it was extremely valuable to have participated, worked, and contributed in all phases of the study. As previously mentioned, the discussions generated during all phases of the project allowed them to make valuable contributions to the operational definitions of the behaviors so as to make them as clear and precise as possible, the physical design of the instrument to make it more manageable, and the collection of specific information regarding age and gender, information which is extremely useful when analyzing the results.  

The student observers indicated that their greatest challenge while participating in this study was attempting to remain on the sidelines of the violent situations that they witnessed in the school setting, when, for instance, students pushed each other while in line to the cafeteria at lunchtime or verbally harassed others. Nevertheless, to protect the physical safety of the observed and observers, the principal investigator, with the authorization of our IRB, designed a protocol to follow in the event of incidents in which an individual’s physical safety was in jeopardy, such as physical fights between minors and/or adults, as well as physical assaults by adults against minors or vice versa. The student observers were instructed in said protocol to avoid their direct intervention with the individuals and/or situations observed. This was communicated in advance to school administration, personnel, parents and students by means of the IRB-approved information document distributed to the school community, so that there was no expectation on their part regarding this matter. This underscores the importance of training in order to better prepare student observers to assume the task and strive to perform their work in the most objective manner possible. 

The greatest limitation mentioned by student observers was that at times there were not many people within the school setting during the periods available for observation, which limited data collection. Moreover, having fewer individuals to observe made some of those observed to notice their presence as observers and attempt to avoid being observed. For instance, a student observer reported once that some children hid when they realized she was there. This situation, though infrequent, was accentuated by the availability of student observers for all the observation periods, given that sometimes conflicts arose between the observation schedule and their coursework itinerary. They also indicated that they would have liked for the study to have extended for more than three weeks in order to offset the aforesaid limitations. Lastly, they expressed empathy for the participating school communities because, despite their many needs and limited resources, they conducted their work in the best possible manner. 

Conclusion

This participatory study allowed student observers’ voices to be heard during all phases of the project, along with those of the school communities, the external evaluators, the researcher, and other members of the research team. Training was effective as shown by reliability results, as well as the valuable contributions made by students to the validation process. Upon being immersed directly in data collection for this study, student observers helped improve both the observation instrument and the observation procedure. Additionally, their involvement with the school communities through Project VIAS allowed them to gain greater perspective of the phenomenon studied and be better positioned to contribute to the design of effective prevention strategies in the long term.

Likewise, their participation granted them the opportunity to acquire a greater understanding of the research process, particular regarding the systematization, precision, and integrity required to produce a work of excellence. The experience acquired by these students could facilitate their participation in future research projects, as well as prepare them to pursue graduate studies and become successful professionals in diverse fields.  
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