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Abstract

Although a combination of quantitative and qualitative methods are being used increasingly in nursing research, little practical advice exists about the conduct of such studies.Conceptual triangulation offers one approach to multimethod research, addressing epistemologic and practical issues that have long plagued investigators. Conducting quantitative and qualitative research as parallel studies and using method-specific criteria for rigor provide an alternative to blending methodologic assumptions. Systematic examination of the support for findings guides judgments about model development, and the provision for multiple conceptual models resolves issues about the interpretation of findings.


  The goals of nursing research are to better understand and explain human nature within the health-illness continuum and to provide substantive grounding for therapeutic nursing interactions. [1] Historically, nurses pursued research goals using the quantitative tools and philosophic underpinnings of the paradigm that dominated Western science. However, as nursing research evolved, incongruence between the empiricist domain and nursing's commitment to holistic science caused researchers to seek alternative paradigms, often involving qualitative methods. In recent years, graduate students in nursing have been afforded opportunities to become well grounded in both quantitative and qualitative methodology and have come to value divergent methods for their unique contributions to knowledge. Thus, it is not surprising that nursing research increasingly reflects an integration of qualitative and quantitative methods to explicate health and illness phenomena.

  Support for using multiple methods can be found in early work lauding the use of qualitative and quantitative data to compensate for limitations inherent in each of the methods. [2-5] The use of multiple methods was further supported by Carper who, in explicating the patterns of knowing beyond empirics, stipulated, "the teaching and learning of one pattern do not require the rejection or neglect of any of the others." [6] (p22) Thus, the original debate over the relative value of quantitative and qualitative methods has increasingly given way to the position that neither approach is superior [7-11] and, in fact, that the real issue is ". . . not whether but when to use qualitative or quantitative methods or a combination of the two." [12] (p1) Beyond the acceptance of multiple methodologies, however, lie epistemologic and practical issues for responsible triangulation of the results.
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  EVOLUTION OF THE TERM TRIANGULATION

  Triangulation denotes the combination of research strategies to achieve a multidimensional view of the phenomenon of interest. Overtime, the term triangulation has come to have somewhat different meanings across applications and across disciplines. According to Mitchell, [13] the concept of triangulation originated as a navigational strategy wherein multiple reference points were taken to locate an unknown position. Campbell and Fiske [14] are credited with one of the first research applications of triangulation. They termed the strategy multitrait-multimethod and, in keeping with the dominant paradigm of that period, used it to discern areas of convergence and divergence of data. Later applications employed the term triangulation and recognized that it may occur within methods or between methods, involving a combination of data sources, investigators, theories, or methods. [3,13,15,16] The terms between method or multimethod refer to methodological triangulation, a research design that combines dissimilar methods (eg, qualitative and quantitative) to measure the same phenomenon.

  In keeping with ongoing examination of research methods that originated within the received view, Sandelowski took issue with the three-sided, two-dimensional image of a triangle, terming triangulation "a concept oddly misappropriated and misapplied" within the qualitative assumptions of multiple realities. [17] (p570) While the semantics of triangulation comprise an interesting and pertinent debate, nursing scholars have yet to devise a more suitable term. Thus, acknowledging its limitations, the term triangulation is used here for its recognizability in connoting research design that brings to bear multiple points of view.
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  EPISTEMOLOGIC AND PRACTICAL ISSUES IN MULTIMETHOD RESEARCH

  As it relates to nursing, epistemology is "the study of how nurses come to know what they think they know, what exactly nurses do know, how nursing knowledge is structured and on what basis knowledge claims are made." [18] (p217) Thus, epistemology, as the study of knowing, is irrevocably linked with research, the pursuit of knowledge. That link becomes problematic in multimethod research because of the philosophic differences among paradigms in the structure and confirmation of knowledge. The most common approach to this philosophic schism has been to disengage quantitative and qualitative methods from their paradigm linkages and to define methods as mere tools in the research process, instruments chosen for their application to the research question. [19-22]

  Defining method as procedure circumvents paradigm-specific assumptions and invites researchers to get down to the business of research. However, Smith and Heshusius warned, ". . . it is not clear what business one is left to 'get down to' by becoming epistemologically ecumenical." [23] (p7) They argued that method is more than procedure; it is the logic of justification, the argument for what we know and how we know it, the intellectual challenge of objectivism vs relativism. So defined, method is linked to basic questions about the nature of reality and the quality of truth. So defined, method erects a sizable hurdle to those who would conduct and interpret multimethod inquiry. Compelling as it may be to dispense with epistemologic barriers, failure to resolve paradigmatic tension threatens the credibility of multimethod research. "What is needed are ways to combine the findings derived from paradigmatically distinct and well-executed studies of common phenomena that maintain the integrity of both method and findings." [17] (p573)
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  Previous approaches to triangulation

  The nursing literature evidences several approaches to the conduct of research involving quantitative and qualitative methods. Moccia [12] discussed the role of the researcher's world view in resolving methodological assumptions. She suggested choosing the method according to its congruence with the researcher's goals, view of reality, definition of science, and understanding of the relationship between researchers and objects of study. Similarly, Dzurec and Abraham [24] argued that the common goals of inquiry constitute a means for resolving paradigmatic diversity.

  Outlining a practical approach to multimethod method inquiry, Morse [21] stated that the design is driven by the theoretical (inductive or deductive) approach. She described the use of simultaneous data collection (in which one method is supplemented by the other) or sequential data collection (in which one method leads to the other). In contending that one method always dominates (eg, QUAN + qual or QUAL + quan), Morse posited one approach to concerns about weighting data sources when results depict divergent views. Investigators using this method make a priori judgments about the relative roles of quantitative and qualitative results.

  Chesla [25] also addressed interpretation of divergent findings. She suggested that researchers examine the influences of method on the findings, explore method-specific evidence for results, and attempt a synthesis of findings using another perspective. Other scholars described the use of philosophy in synthesizing results. Porter [8] employed Habermas' critical theory and Schultz [26] used Chisholm's epistemic principles to accomplish philosophic synthesis of multimethod research. Porter [8] explained that critical theory guides researchers in cocreating with their subjects a workable hypothesis wherein substance is judged not by methodology but by pragmatic contributions to problem solving. Thus, Porter argued that a pragmatic "end" justified multimethod "means." Schultz [26] proposed a method for synthesized patterns and methods using Chisholm's epistemic principles. These principles comprise logical if somewhat complex steps to answer questions about the extent of our knowledge and how we decide what we really know. Schultz [26] advocated for the synthesis of multimethod data in a single text for hermeneutic analysis. The method then proceeds with a dialectic process toward a synthesis of meaning.

  Mitchell [13] described several practical issues in the triangulation of data generated by different methodologies, including the combination of numbers and text and whether each method should be weighted equally and considered equally sensitive. She discussed the strengths and limitations of statistical and conceptual triangulation of the results. Clearly, statistical triangulation requires dummy coding of qualitative data, a strategy eschewed by many qualitative researchers. Conceptual triangulation, however, provides an interesting alternative. Although Mitchell used Jick's [15] notion of this strategy as a confirmatory approach, a less restrictive view of conceptual integration offers a viable approach to epistemologic issues with multimethod research.

  In this article, conceptual triangulation of research findings is described as a means to resolve concerns about violation of paradigm-laden assumptions and practical issues of integrating and interpreting numbers and text. First conceived to triangulate results of the author's multimethod dissertation research, [27] the process has been refined through its use in other studies. [28,29]
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  THE PROCESS OF CONCEPTUAL TRIANGULATION

  Assumptions

  Conceptual triangulation is not offered as a panacea for the combination of quantitative and qualitative methods. This approach assumes that the researcher: (1) values qualitative and quantitative methods equally for their ability to explain human nature and ground therapeutic nursing actions and (2) has drawn no a priori conclusions about each method's relative contribution to the study. It is also assumed that study results will lend themselves to explication in one or more conceptual models.
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  The five-step procedure

  Conceptual triangulation involves "a search for logical patterns of relationship and meanings between the variables measured by either or both qualitative and quantitative methods." [13] (p25) It is designed to achieve a more complete and contextual portrayal of the phenomenon of interest.

  The process of conceptual triangulation involves five steps:

  1. conducting qualitative and quantitative research true to the paradigmatic assumptions of each methods,

  2. distinguishing pertinent results within each methods,

  3. examining confidence in the results,

  4. developing criteria for inclusion of results in the conceptual model, and

  5. constructing one or more conceptual models.
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  Conducting the study's qualitative and quantitative research

  To triangulate research findings (conceptually or otherwise), the researcher must be quite clear about what is being triangulated. An important distinction of the conceptual triangulation procedure is that integration across method occurs only after qualitative and quantitative results have been achieved and examined within method. Thus, paradigms and research methods are not the objects of triangulation in this case. Qualitative and quantitative research is designed and conducted true to the assumptions of the respective paradigms, preserving the integrity and unique contributions of these modes of inquiry. The objects of triangulation are the resulting concepts and constructs, the products of research judgments about study findings.
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  Concept as a common denominator

  Focusing on the conceptual results of research provides a common denominator for qualitative and quantitative findings. Triangulation of concepts alleviates concerns about combining numbers and text because both qualitative and quantitative results can be portrayed conceptually. The patterns and themes that emerge from qualitative research are clearly conceptual in nature. But the denominator works for quantitative results as well. Statistical values have meaning only to the extent that they describe characteristics of the phenomena under study. For example, the expression (r=.5) is meaningless in and of itself. But when linked to a relationship between age and pain rating, we come to understand, conceptually, that older children in a particular sample tended to rate their pain higher than younger children.
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  The conduct of parallel studies

  Conceptual triangulation design requires parallel studies to ensure adherence to the paradigmatic and methodologic assumptions. Parallel studies can be conducted simultaneously through specialized assignments among members of the same research team or in phased research by one researcher schooled in both modes of inquiry. While some have questioned whether one researcher can simultaneously hold two world views, [30,31] few would suggest that researchers be restricted to only qualitative or only quantitative studies. Thus, if a researcher experienced in both types of inquiry can conduct consecutive studies involving different paradigmatic views, why not phased multimethod research within the same study? Simultaneous conduct of these methods in the same study by one researcher, however, requires exquisite rigor to safeguard the diverse assumptions.
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  Sampling in multimethod designs

  Sampling deserves careful attention within multimethod designs. [21,32] Whereas separate conduct of quantitative and qualitative methods prescribes method-specific sampling strategies, questions remain as to whether one can or should include the same participants across methods and whether use of the same participants dictates which mode of inquiry should be conducted first. In answering those questions, researchers should consider existing knowledge about study phenomena, goals of the research and potential threats to credibility of the data. The researcher's ability to justify design decisions will significantly impact the credibility of findings.
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  Distinguishing salient results within method

  Once data collection and data analysis have been completed within method, the researcher must distinguish salient findings from those that offer little pertinent information. This task is often complicated by the sheer volume of findings. Creating a summary Table offindings by method greatly facilitates the process. Salient results will be determined in part by the research questions. However, other interesting and perhaps unexpected findings may be of equal or even more importance and should not be discarded. This step of the triangulation process should err on the side of inclusion rather than exclusion of research results. To identify and systematically list salient findings, researchers are advised to review the assumptions of conceptual triangulation and to examine results within one method at a time. Although the summary Table willprovide a basis for initial examination of relationships among method-specific findings, researchers should forestall premature judgments about the conceptual model.
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  Examining confidence in the results

  Once identified, salient results of qualitative and quantitative research are examined for credibility. A plausible model requires credible building blocks. As the result of this step, findings with questionable credibility are eliminated from consideration in the conceptual model. Credibility is established by considering threats to rigor and by examining the strength of support for findings.
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  Threats to rigor

  The diversity of methodologic assumptions and research strategies precludes a common set of criteria for examining rigor. Thus, quantitative and qualitative results are examined separately, using criteria appropriate to each paradigm. Although criteria for rigor will vary among researchers and among studies, judgments must be in concert with philosophic, theoretic, and methodologic underpinnings of the research.

  Triangulation of quantitative and qualitative methods has been viewed as one means of compensating for inherent biases in either method. [33] While the compensatory effects of multimethod research can sometimes enhance credibility of the results, it should be noted that controversy exists about the appropriateness of compensatory claims. Sandelowski [17] raised concerns that the definition of strength or limitation depends upon the paradigm from which it is critiqued and, thus, compensating for a "limitation" could inadvertently blunt a "strength." For example, the co-creation of data through a researcher-participant interview can be seen as a strength when viewed through the naturalistic lens or as a source of bias from a postpositivist perspective. However, within the conceptual triangulation process, the strength of co-created data is not diminished by the existence of more objective data. Conceptual triangulation allows the researcher to highlight strengths of each method.
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  Strength of support

  The strength of evidence supporting research findings is an important consideration in establishing confidence in the study results. In step 2, researchers were encouraged to construct a Table ofpertinent results. That document can be used to examine strength of support for findings within and across methods. Because the strength of evidence is critical to the rigor of resulting models, evidence should be considered in a broad sense, encompassing empirical and theoretical support (or lack thereof) found in the literature. Integration of literature findings helps to illuminate study results and place them in the context of existing science.

  Researchers may elect to examine convergence between method-specific findings or between study findings and the literature. Although this strategy can make strength of support more explicit, researchers will want to consider the limitations of the concept of convergence. For example, fully convergent results may be rather redundant, whereas results that are unique to one method or unique to the study may demonstrate the value of multimethod research.
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  Developing criteria for inclusion of results

  In the process of identifying pertinent findings and assessing their credibility, investigators obtain a focused perspective on study findings. With this gestalt of the findings in mind, the investigator is ready to develop criteria for inclusion of results in the conceptual model. Results that fail to meet the inclusion criteria are eliminated in this step. The remaining research findings will form the basis for model construction. In developing inclusion criteria, investigators should consider the purpose of model building, the breadth and depth of existing science, and the relative risks and benefits of including weak results.
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  Constructing conceptual models

  In the final step of the conceptual triangulation procedure, researchers examine relationships among the credible conceptual findings to construct models depicting the phenomena of interest. Central to the conceptual triangulation process is the understanding that concepts may be grouped in more than one way (ie, the findings may lend themselves to more than one conceptual model). Much like puzzle pieces, the conceptual results may yield different pictures of the phenomena depending upon the placement of concepts within a model and whether one model can accommodate all of the findings.
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  An example of conceptual triangulation

  A previous study by this author [27] illustrates the conceptual triangulation procedure. That study combined secondary analysis of quantitative data with interviews and focus groups of nurses and nursing supervisors. The multimethod research was designed to illuminate factors influencing nurses' administration of analgesics to children in pain.
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  Conducting qualitative and quantitative methods true to paradigmatic assumptions

  Quantitative and qualitative data were collected and analyzed in successive phases. Quantitative data generated in an earlier study [34-36] led to questions about why nurses sometimes chose to withhold analgesics when children were in pain. The quantitative phase of the illustrative study used secondary multivariate analysis to explore sets of factors influencing analgesic administration. The qualitative phase involved interviews with nurse subjects from the earlier study [34-36] who were selected through purposive sampling to discuss their decision making about pain relief. The researcher chose to expand the scope of qualitative data by also including clinical nurse specialists and nursing supervisors with general knowledge of nursing practice on their units. Thus, sampling techniques were predicated on quantitative methods preceding qualitative methods and on the desire to obtain a broad view of influences on analgesic administration. Diverse paradigmatic assumptions were safeguarded by conducting the methods separately, keeping an extensive notebook of memos that spanned both phases, and rigorously bracketing preconceptions.
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  Distinguishing salient results within method

  Following quantitative and qualitative analysis, a Table ofmethod-specific results was constructed to summarize pertinent findings (Table 1). Grouping results by concept helped to focus copious records of analyses and emphasized the role of concepts as the common denominator between quantitative and qualitative findings. The resulting list of salient findings provided a structured, concise framework for further judgments.

  [image: Table 1]Table 1. Listing pertinent results by method
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  Examining confidence in the results

  Once identified, salient results were subjected to method-specific examination of their rigor. Quantitative findings were judged using Cook and Campbell's [37] criteria (Table 2). Because less consensus exists about criteria for trustworthiness of qualitative data, [38] researchers will want to rely upon philosophic and theoretic dictates of the selected qualitative methodology. Foster [27] chose also to examine social desirability of responses and investigator judgment in conducting the research and interpreting the results (Table 3). [2,39-41]

  [image: Table 2]Table 2. Examining threats to the validity of quantitative findings

  

  [image: Table 3]Table 3. Examining threats to trustworthiness of qualitative findings

  

  Compensatory effects were examined within and between methods for their contributions of confidence in the results. Compensatory strategies occurred within method (eg, memoing to offset the threat of "going native") as well as between method (eg, quantifying the number of times nurses gave analgesics to offset socially desirable responses elicited through interviews). Tables much like the ones shown here guided decisions about whether risks to credibility warranted deletion of particular results from further consideration in the model.

  Examining confidence in the results should also include consideration of previous empiric and theoretic work. Specifying the uniqueness of results or their convergence with previous work can help to delineate a study's contributions and to place it in the context of existing knowledge (Table 4).

  [image: Table 4]Table 4. Examining strength of support for the findings
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  Developing criteria for inclusion of results

  In Foster's [27] study, the purposes of model development were to gather the various influences on nurses' pharmacologic management of children's pain within one or more models to explain the interrelationship of the factors and to produce models suitable for further testing. Because little previous data existed on the variables of interest, the risk for excluding potentially important findings was deemed greater than for including weak findings. However, if models were to be suitable for further testing, more rigor was required than for a purely exploratory model. Thus, inclusion criteria dictated that results must demonstrate at least partial convergence between quantitative and qualitative methods, or demonstrate at least moderate support within method.
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  Constructing conceptual models

  As the result of preceding steps, model construction began with results that had been deemed credible; had been examined for relationships within method, between method, and with the existing science; and had met study-specific criteria for inclusion. Thus, the researcher possessed substantive and defensible building blocks. Whereas the strength of evidence within a study and within existing literature is an important influence on model level development, unique findings are equally important and often provide the spark for scholarly ingenuity. In this case, the influence of unit culture on nurses' administration of analgesics emerged from the qualitative data. This unique findings presented new insights to the research question and assumed a central location in the resulting model. Although the procedure allows for multiple models, concepts grouped easily to form a single conceptual model explicating the multimethod findings of this study.
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  DISCUSSION

  Over the last decade investigators have increasingly chosen multimethod designs to answer theoretic and clinical nursing questions. As Firestone suggested. "Once one begins to look at what researchers do, the walls between paradigms start to break down." [42] (p122-123) Questions linger, however, as to whether the rubble left at the foot of those walls will provide stumbling blocks or building blocks for nursing science. The ongoing debate of this issue suggests that many researchers are reluctant to ignore or circumvent the tensions between world views and are actively seeking ways to resolve the issues. Conceptual triangulation offers one such alternative.

  Addressing epistemologic and practical issues that have long plagued investigators, conceptual triangulation proceeds in five steps. Quantitative and qualitative research are conducted as parallel studies, preserving the unique contributions of the two paradigms and averting problems inherent in blending diverse assumptions. Scientific rigor is examined through method-specific criteria chosen in concert with the philosophic and methodologic foundations for inquiry. Systematic examination of the support for findings considers method-specific data as well as evidence within the existing science. Criteria for rigor and the strength of evidence for findings then guide selection of results for model development. Researchers are encouraged to construct multiple conceptual models to resolve conflicting data and to exhaust potential relationships among key concepts.
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